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' An Interesting Object for the Microscope. 

O OME months ago a friend bronght to me 
^ a caterpillar which he found feeding 
on his grape vine, and which was covered 
with carious little barrel-shaped objects 
which some who saw it imagined to be its 
young. Indeed the supposed fact that the 
caterpillar carried its young about on its 
back was the point which excited so much 
wonder and curiosity, and which caused it 
to be brought to me. This case affords a 
fair average instance of the defective infor- 
mation possessed by many otherwise weU 
educated persons in regard to objects of 




erpillar is called, and feed upon its sub- 
stance. When these parasitic caterpillars 
have attained their full growth they emerge 
from its body and weave a cocoon which 




Pig. 1. 

natural history. How many are there who 
know that caterpillars never produce young, 
or that flies, bees, etc., never grow larger 
after they escape from the oocoon? Most 
persons suppose that the little flies that we 
see around are the same kind as the large 
ones, only younger. 

In the CMC of the specimen alluded to, it 
required but a glanoe to see that the sup- 
posed young were the cocoons of what is; 
called an ichneumon fly^ an insect which | 
lays its eggs in the caterpillar, these eggs j 
hatching into little caterpillars, which live | 
in the body of their " host," as the krge cat- * 



FiR. 2. 
f 
renudns attached, as shown in the engrav- 
ing, Fig. 1, in which the caterpillar is seen 
of its natural size. After a short time, a 
fly eaoapes from the, cocoon, cutting its way 
out by slitting its shroud, which it does in 
such a way as to leave the two parts at- 
tached so that the empty cocoon appears 
like a very deep basket with a hinged lid. 
The cocoon is shown in Fig. 2 magnified 
about five diameters, while the fly itself is 
seen in Figs. 3 and 4, the former being the 
natural size and the latter a magnifled repre- 
sentation. 




FigB. 3 and 4. 

Under the microscope this oocoon, with 
its silvery basket work, woven of the flnest 
threads, and its beautiful lid and lining, 
forms a most interesting object. A low 
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power (the inoh or inch-and-a-half objectiye 
answers well) with good illamination is 
needed, the ooooon being viewed by re- 
flected Hght. 

The yarioos kinds of ichneumon flies or 
parasites are frequently of great benefit to 
mankind. The famous Hessian fly, which 
at one time threatened to destroy our wheat 
crops entirely, was kept under by the im- 
portation of its natural enemy, and an ef- 
fort is at present being made to import into 
New Zealand the Chtysopa, the natural 
enemy of the aphides^ which are very abun- 
dant and destructiye in that country. We 
hear that even the formidable potato bug 
has at length been attacked by a small par- 
asite which threatens to keep it within 
bounds, a result most devoutly to be wished 
for. J. p. 



Work for Cheap Microscopes. 

IJI/HILE the microscope is unrivalled as 
^ ^ a source of mere amusement, it is a 
fact within the experience of all true lovers 
of this instrument that the highest pleasure 
is to be obtained from it when it is devoted 
to earnest toork. Now the work which may 
be done by the microscope is of three 
kinds: 1. The study of subjects which have 
been already thoroughly investigated, but 
which we wish to see for ourselves instead 
of having to depend upon mere descrip- 
tions or engravings. 2. Researches having 
for their object the discovery of new, that 
is to say, hitherto unknown truth. 8. The 
solution of practical problems, such as cases 
M adulteration, medico-legal questions, the 
ffiramination of fibres, etc. In the first and 
second of these classes of work, even the 
cheaper forms of the miorosoope may be 
made to do good service; the third class is 
one which, from its importance and from 
the immediate and serious nature of the 
personal relations involved^ should never be 
attempted by any but experts, and not even 
then unless by means of the very best in- 
struments tiiat can be procured. 

By chai^ microaoopes we mean all those 
that are furnished with what are known as or- 
dinary Frendi objectives. Such miorofloopes 



are frequently fitted up in expensive cases, 
with finely finished brass stands, mechanical 
stages, and a long list of accessories, but 
although they are thus made to cost much 
money, they must nevertheless be classed 
with cheap microscopes, so far as good work 
is concerned. 

For the encouragement of the young 
microscopist, we may state that many of the 
most important discoveries in botany and 
physiology have been made with micro- 
scopes of very ordinary power. The exist- 
ence of the so-caDed globules in the blood; 
the minute anatomy of most parts of the 
body, and many of the more important ani- 
malcules and minute vegetable forms were 
discovered by means of microscopes of a 
quality inferior to many that can now be 
obtained for ten dollars, and even yet there 
is an abundance of valuable work to be 
done which does not demand instruments 
of great magnifying or resolving power. 

So also in the study of any of the ordi- 
nary subjects to which the microscope is 
applicable. While the very highest powers 
and the very best instruments are necessary 
to enable us to see many of the most im- 
portant features in animal and vegetable 
physiology, it is equally true that a power 
of 100 to 200 diameters will open up to us 
a very wide field from which we would 
otherwise be entirely excluded. To refuse 
to study the structure of ordinary aniirn^] 
and vegetable tissues because we caimot see 
the minute markings on some of the more 
difficult diatoms, would be the height of 
folly, and because we cannot see the forms 
of the more minute Bacteria is no reason 
why we should not examine the larger ani- 
malcules and miczoeoopio vegetables. 

At the same time we must caution those 
who employ cheap microscopes against at- 
tempting to go beyond the power of their 
instruments. As soon as a certain limit is 
passed, there is great room for the exercise 
of the imagination, so much so that a cele- 
brated microscopist, who had been in the 
habit of using these inferior instruments, 
said that with a power of 600 {Jiameters we 
may see whatever we want to see — meaning 
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thereby that with such powers the imagina* 
iion had more to do with the results than 
hadactaal observation. Great caution is 
therefore necessary, for it is only when 
using low and medium powers that any re- 
liance can be placed upon the results ob- 
tained, provided we do not use the very 
highest quality of objectives. Bat, as we 
have previously remarked, there is a great 
deal of useful wuik that may be performed 
by means of cheap microscope^ and as the 
great difficulty in the way of those who 
have had no experience, and who yet would 
like to employ their microscopes to some 
useful purpose, is that that they do not 
know what to do, we propose to offer, in a 
short series pf articles, a few suggestions 

on this point. 

{To be continued,) 



How to Study with the Microscope. 

BY JOHN PHIN. 

"VCANT persons, when they first come into 
■^■^ possession of a microscope, are at a 
loss how to make a beginning in the art of 
using it Now, in attempting to learn the 
use of any instrument it is necessary to 
acquire not only a general knowledge of the 
best methods of handling it, but practical 
skill in the manipulations connected with 
it. Every scientific worker is thoroughly 
impressed with this fact. Half a century 
ago, when Faraday published his "Chemi- 
cal Manipulations," a work which has never 
been excelled as a specimen of the practical 
teacher's art, he was not content with giv- 
ing mere general directions for the per- 
formance of the ordinary operations re- 
quired at the hands of every chemist, but 
at the end of his bouk he gave a course of 
specific experiments and operations, to be 
performed as a mere matter of exercise, 
hoping in this way to insure on the part of 
the student a complete and thorough learn- 
ing uf the arl of chemistry. So, too, Dr. 
Beale, even in the first edition of his book, 
"How to Work with the Microscope," 
;ives a series of tables of operations to be 
performed by those who would acquire ex- 
pertne£>s in the use of the microscope, and 



the fact that the same series of tables (en- 
larged and improved) finds a place in the 
last edition of his work, shows that he re; 
gards such a course of exercises as of great 
value. Those who pick up a few points of 
microscopical manipulation at random 
never feel that confidence which is to be 
attained by going carefully over a complete 
course of practical operations. When any- 
thing occurs which is a little out of the usual 
course they feel lost, and have to refer to 
books and friends, whereby much valuable 
time is wasted. Feeling that it wasper-^ 
fectly safe to follow in the footsteps of Far- 
aday and Beale, the writer intended to have 
added to his ** Practical Hints on the Select 
tion and Use of the Microscope" a series 
of tables of a similar kind, but adapted to 
the use of beginners, and not confined 
wholly to the wants of medical students.' 
Circumstances which it is unnecessary to 
explain, prevented the completion of tiiese 
tables in time, and it is now proposed to 
present them in a series of articles in the 
American Jouksal of Micbosoofy, tiie 
numbers of which, containing these articles, 
will be sent to every purchaser of the book 
in question who will take the trouble to 
send his address. And we may add that in 
order to render these articles intelligible to 
those readers of the Jottbnaij that do not 
happen to have that work, it will be neces- 
sary 'to expand these directions so as to in- 
clude much that may be already found in 
the book itself. This being the case, before 
giving directions for performing the prac- 
tical manipulations themselves a few pre- 
liminary hints may not be out of place. 

In learning to use the microscope, or, 
indeed any other instrument, the first 
requisite is self-possession. To secure this 
we must either employ very simple instru- 
ments or have considerable skill, and the 
latter is the very thing in which the reader 
is supposed to be deficient. Therefore too 
much stress cannot be laid upon the use of 
very simple and substantial instruments by 
those who are beginning the study of the 
subject. Low powers also should always be 
used at first — the one-inch objective of £ng- 
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Hsli and Amerioan makers, or the No. 1 of ; who] y bj tlie use of eye-pieces, of which 
common French objectives being preferred. ; some seven or eight were frequently fur- 
In attempting to acquire facility in any j nished. This, however, was before the re- 
particular manipulatiou, it will always be i cent great improvements in the construc- 
found advisable to stick to it until the i tion of the achromatic objective, and so 
necesaary skill is attained, and not proceed i wretched was the performance of micro- 
io the next operation with the intention of scopes of this type, even with eye-pieces of 
returning to the first after a time. Thus, if | moderate depth, that it led Baspail to con- 
the student is attempting to get an equable [ demn the compound microscope altogether, 
and clear light over a large field of view, he \ and most of the best scientists discarded all 
should not go at the operation in a hap- 1 eye-pieces except the very lowest Even 
Lasard sort of way, bnt should study each so late as lA9, twenty years after the pub- 
step carefully, endeavor to find out the ! lication of Lister's investigations and im- 
canse of each difScnlty, and then look ear- i provements, Schleiden, the great German 
neatly for the proper remedy. In the case botanist, maintained that 280 to 300 diam- 
just mentioned, try to find out the cause of ; eters was all the amplification that could be 
a cloudy or spotted condition of the field of \ obtained by the objective, all beyond this 
view; try what effect changing the position ! being effected with the eye-piece, and with 
of the mirror, altering the distance of the i tui almost total loss of light and cleameas of 
lamp, etc., will have, and see that each I definition. 

point is so impressed on the mind that '■ Now although these views were undoubt- 
when similar difficulties occur they may odly correct at one time, yet at the present 
occasion no trouble. ■ day, when objectives are made so perfect 

In our next we will give directions for I that the images formed by them will bear 
making a beginning in the art of micro- 1 magnifying without any sensible deteriora- 
Bcopy. I tion, they are entirely erroneous and tend 

I to retard the progress of microscopical sci- 

'^'* I ence. And yet they infest our literature to 

Eye-Pieces versus Objectives. j a wonderful extent Thus Dr. Danforth, in 

a recent article in the Chicago MedicodJour- 
ncil, says: "It is very common to have two 
eye-pieces, No& 1 and 2, or the A and B 
eye-piece, the latter possessing a higher 
magnifying power than the former; but I 
am persuaded that very little is gained by 
high eye-pieces. The eye-piece can only 
magnify the magnified image, and this can 
only be accomplished at the expense of 



rpo every one who has worked with the 

J- microscope at all, it is familiar know- 
ledge that the magnifying power of the 
instrument depends upon a combination of 
three things: 1. The focal length of the ob- 
jective. 2. The magnifying power of the 
eye-piece. 3. The distance between these 
two;— in other words upon the length of the 
body. In one of the oldest forms of the 

microscope, every change of magnifying ' definition and clearness." Schleiden*s ex- 
power was effected by varying the length of | pressions over again! 
the body; in later forms the different pow- i To us it seems that Dr. Danforth, in lay- 
ers were obtained entirely by the use of I ing down any such rule as this, entirely 
objectives of different focal lengths— the misapprehends the principles which should 
objectives employed being lenses of the : govern us in the selection and arrangement 
simplest construction, and costing very lit- 1 of our apparatus. That there are certain 
tie, so that the expense of procuring a full i limits to the depth of the eye-piece that 
set was but a trifle. Afterwards the objec- ' may be used, is undoubtedly true, but the 
tives were made with greater care, and when | man who confines himself entirely to the 
this became the rule most microscope ^ use of eye-pieces of low power, and tubes 
makers obtained their higher powers almost of short leugth, makes a great sacrifice as 
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regards the coDveuienoe and effioieuoy of 
his instnunent Moreover, that a certain 
amoimt of magnifying power, apart from 
resolving power or clearness of definition, is 
absolutely neoeasazy, every miorosoopist 
knowa Dr. Beale, one of the ablest of liv- 
ing microeoopists, has iUnstrated this very 
fully in the last edition of his book, '* Hov^ 
to Work with the Microscope." Many ob- 
jects of deep interest to the modern student 
can be seen only with a power of 1,800 to 
3»000 diameters. Now Mr. Brooke, Presi- 
dent of the Boyal Microscopical Society, in 
his work on Natural Philosophy, tells us 
that with the A eye-piece it is necessary to 
employ a l-26th objective in order to get a 
magnifying power of 1,250 diameters. And 
every one knows that both on account of its 
great cost and the difficulfy of working with 
it, the l-25th is beyond the reach of most 
students. Those who try it, however, will 
find that with a slightly greater length of 
tube and a C eye-piece, the tenth will give 
a magnifying power of 2,000 diameters, and 
the images will be dear and sharp. 

Dr. Danforth advises tlie selection of the 
inch and the one-fourth objectives, and, of 
course, the A eye-piece. With these the 
highest power is a little over 200 diameters. 
With such a magnifjring power there are 
many physiological objects which cannot be 
seen disUnotly, however well they may be 
defined, simply because they are not large 
enough. If, however, the fourth be a good 
one it may be made to bear a magnifying 
power of 500 diameters without any loss of 
clearness or deficiency of light, and this in- 
volves the use of the C eye-piece, which 
may be obtained for $3 or $4, while a tenth 
objective, giving 500 with the A eye-piece, 
would cost (30. 

Every reason that can be urged against 
the B eye-piece may be urged against the 
A eye*piece as well, and the result that we 
arrive at is that reached by Baspail, that no 
compound microscope is trustworthy. Even 
Dr. Danforth would hardly maintain this. 

Instead, therefore, of laying down an ar- 
bitrary rule, we would suggest that in their 
fleleotion of eye-pieces, students should be 



guided by the quality of the objectives 
used. If the objective be well corrected, 
and the eye-piece a good one, the image as 
magnified by the B eye-pie(*e will show no 
defects, and the D, or even the E eye-piece, 
wiU give satisfactory results. AH good 
English and American lenses are tested and 
corrected under very high eye-pieces— eye- 
pieces which would range as high as G or H 
in the regular series — and consequently 
when they are used with eye-pieces C or D 
they give almost perfect results. The tenth, 
with a tube of regular length and the A 
eye-piece, gives a magnifying power of 500 
diameters; with a somewhat longer tube and 
a D eye-piece, we have obtained from it a 
magnifying power of 4,000 diameters, and 
then the images were clear, distinct and 
free from spherical distortion. 

It is proper to state here that the terms 
A, B, C, etc., as applied to eye-pieces are 
very indefinite. No two makers give them 
precisely the same values. In the standard 
given by Brooke, the inch objective magni- 
fies 37 diameters with the A eye-piece, 60 
with the B, 105 with the C, 170 with the D, 
and 225 with theE, and these are nearly the 
values of the eye-pieces of the best makers. 
With good objectives we find that the C 
eye-piece gives very pleasant and satisfac- 
tory results, and therefore where two eye- 
pieces are used we would prefer the A and 
C eye-pieces to any others. Prench objec* 
tives do not bear so well suoh an increase of 
amplification, but even those of medium 
quality work well (comparatively) under the 
B eye-piece, and we would recommend that. 

Instead of using deep eye-pieces, Dr. 
Beale employs very long tubes — ^two feet 
long in some instancea Except in skilful 
hands, however, such long tubes are very 
awkward, and they interfere with the cor- 
rections of the objective. We prefer a 
compromise, and increase moderately both 
the depth of the eye-piece and the length 
of the tube. J, p. 



• • • 



— We can never surprise Nature in a oomer; 
never find the end of a thread; never tell where 
to set the first stone,— 3nar8on*8 Essays, 
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To our Readers. 

IN the interesting article which appears on 
oar first page the reader will find: 1, a 
hint towards obtaining a beautiful object 
for his cabinet; 2, a good deal of pleasant 
information of a practical kind; and, 3, a 
very good ration (Tefre for the present un- 
dertaking. 

To extend, as widely as possible, the use- 
fulness of the American Jotjbnal of Mi- 
0BO8COP7, we propose to adopt a feature 
which has proved such a marked success in 
the case of Science Gossip j viz., to afford to 
our subscribers an opportunity to exchange 
with each other interesting objects of natu- 
ral history of all kinds. That this system 
may prove a success, it will be necessary to 
adhere strictly to the following rules: 1. The 
privilege of announcing an exchange must 
be confined to subscribers. 2. Exchanges 
only will be admitted. Sales must be rele- 
gated to the advertising department. 
3. Each exchange will be limited to three 
lines. 

In accordance with these rules if any of 
our subscribers happen to have a surplus of 
some interesting microscopic material (or 
objects in any department of natural sci- 
ence) which they are willing to exchange 
for anythiny else of a similar kind, they can 
announce it, without charge in the pages of 
this journal. 



Our Hopes and Aims. 

IT is a generally recognized fact that the 
mioroBcope is daily gaining ground in 
pnblib favor. Thousands of persons, in every 
part of the country, own instruments and 
take pleasure in using them, and for pur- 
poses of general instruction, in almost 
every case, access is easily had to standard 
books, of which so many excellent oneB 
have been published. But it is well known 
that a regular visitor in the shape of a jour- 
nal is calculated to sustain a much deeper 
and more lively interest than can possibly 
be excited by any book. Just as the living 
teacher has more power to interest and in- 
struct than any printed page whatever, so a 
journal has more power than a text-book; it 
has a closer and more immediate influence, 
and seems to be more nearly like a personal 
friend. In addition to this, a book is, in a 
measure, fixed and stereotyped, while the 
periodical is progressive — reflecting the 
latest news and giving information of the 
most recent discoveries. Therefore books 
can never entirely All the place of periodi- 
odicals; and we believe that there is a suf- 
ficient number of persons interested in the 
microscope to sustain a periodical devoted 
entirely to that subject 

It is true that several unsuccessful at* 
tempts have been made to establish a mi- 
croscopical journal in this country, but the 
cause of failure was in every case obvious 
and sufiQlcient. Some of these journals were 
edited without the necessary ability to com- 
mand respect, and were devoted almost en- 
tirely to advertising certain worthless in- 
struments; the only one that we can now 
call to mind as being edited by really scien- 
tific men — The Lens — undoubtedly failed 
because it never was properly published, 
Hundieds of persons deeply interested in 
microscopy never even heard of its exist- 
ence. 

Whether the present venture is to share 
the fate of its predecessors or not remains 
to be seen. Unless we are greatly deceived 
the times are ripe for the publication of 
just such a journal as that which we propose 
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to isBue. The ohoraoter of the work wiU» 
of oonrae, bd best gathered from an ezam- 
ination of a few numbers, but we may here 
state that while our chief object shall be to 
make it so simple and practical that every 
owner of a microscope will find it to his 
advantage to take it, at the* same time we 
shall endeavor to give such an accurate and 
condensed view of the progress of micro- 
scopy that all intelligent microsoopists will 
find something of value in its pages. 



Uncalled For. 



TN a valuable paper contributed by him 
-^ to the September number of the Chi- 
cago Medical Journal, Prof. Danforth uses 
the following language: *'As a general rule, 
the first thing in order is the purchase of a 
microscope; and it is also quite true to say 
that, as a general rule, the purchaser gets 
cheated." Now against this we most em- 
phatically protest. Dr. Danforth, we feel 
assured, did not weigh the full meaning of 
his words. What he evidently meant, judg- 
ing by the subsequent passages, is that the 
student rarely succeeds in making a ju- 
dicious selection, and this is quite true, but 
it does not arise from any moral obliquity 
on the part of the dealer, but from ignor- 
ance on the part of the student — ^ignorance 
as to what he really wants. As Dr. Dan- 
forth says, *'The uninstructed purchaser 
asks at once of a given microscope, ' how 
many diameters does it magnify?' whereas 
diameters are about the cheapest, ae well as 
the most useless quality in connection with 
a microscope.'* Now it will be found in 
nine cases out of ten that untaught students 
insist upon "diumeters," and care for very 
little else. Tiiey want diameters and want 
them cheaply. They assume the responsi- 
bility, and the dealer has no recourse but to 
let them have what they wani That there 
are' buyers and sellers of microscopes who 
will cheat cannot be denied, but all our 
weO-known makers are men of high honor, 
and from them the student may rely upon 
getting not only a fair equivalent for his 
money, but judicious advice where there is 
a desire to accept it. 



That tlie above accusation arose from 
carelessness and not direct intention, is evi- 
dent from other passages in the article. No 
thoughtful man would say that magnifying 
power is the "most useless quality in con- 
nection with a microscope,*' or that, with 
good lenses, ampUfieation by means of the 
eye-piece ''can only be accomplished at the 
expense of definition and clearness." These 
are extreme ways of "putting things," as 
the country parson would say, and lead to 
absolute error of statement. Carelessness is 
also shown in speaking of the concave mir- 
ror as "parabolic." The mirrors attached 
to all microscopes by our best makers are 
spherical. Care in statement and moder- 
ation in expression may detract from the 
energy and sprightliness of an article, but 
they add greatly to its real value. 



Imperfections of the Human Eye. 
Prof. McLeod, in lecturing on this subject, 
spoke of the ohromaticity of the eye, and said 
there was abundant evidence of the defects of 
the organ in this respect. For instance, to 
short sighted persons the moon appears to 
have a blue fringe. In using the spectroscope 
the red and blue ends of the spectrum cannot 
be seen with equal distinctness without adjust- 
ing the focussing glass. A black patch of 
paper on a blue ground appears to have a 
fringed edge if viewed from even a short dis- 
tance; while a black patch on a red ground, 
when observed under similar conditions, has a 
perfectly distinct margin. Professor McLeod 
then explained that the overlapping of Images 
in the eye produces the mental impression that 
there is no want of achromatism. It is inter- 
esting to note that Wolloston considered that 
the colored bands of the spectrum were really 
divided by the black (Fraunhofer) lines, and 
his statement that the red of the spectrum does 
not appear to have a boundary line ** because 
the eye is not competent to converge the red 
rays properly," shows that he had very nearly, 
if not quite, discovered the achromatic defects 
of the eye. Dr. Young ascribes to Wollaston 
the merit of having observed that when a 
luminous point is viewed through a prism, the 
blue appears to be wider than the red, the eye 
being incapable of recognizing that the spec- 
trum has the same width throughout its entire 
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length. An experiment was exhibited to show | attacked. The mode by which these xnusoleB 
the relatiye distinctness of a dark line on l canne the lancets to penetrate is rery cnrioas. 
grounds of varions colors. A string or wire At first sight it would seem impossible that snoh 
was so arranged that its shadow traversed the | a light insect oonld force the sting into the 
entire length of the spec tram, which was ! flesh. It is not done by pressure, however, 
thrown on a screen by an electric lamp. When | but by a peculiar and yery curious mode of 
yiewed from a short distance the edges of the | action. Haying carefully watched a bee during 
shadow appeared to be sharp at the red end, j the act of stinging the following seems to be 
but gradually became less distinct, until at the i the process. The point of the sting, which is 
blue end nothing but a blurred line remained. | exceedingly sharp, enters the flesh sufficiently 
. » . I to imbed the lancets beyond the first barb. 



I An exceedingly rapid quiyering now oconrs — so 
eye cannot follow it, and the 



^ ^'^ I sheath and lancets quickly sink into the flesh. 

The mode in which the lancets operate to ef- 
fect this is obyiously by an alternate " pnsh and 
puir* — the barbs preyenting the lancets from 



How a Bee Stings. 

It is probable that most of our readers have 
at some time or other been stuog by a bee or 
Wasp, and have wondered at the ease with 
which the insect inflicted the wound, and at 
the excruciating pain produced by such an in- 
significant looking weapon, for the sting of the 
honey-bee is so small that it is just clearly visi- 
ble to the naked eye. The pain, of course, is 
due chiefly to the poisoo, but the instrument 
by which this poison is injected is wonderful in 
its construction and mode of action. 

As will be seen from the engraving, the bee*s i 
sting consists of three parts, a sheath and two | 
lancets. The sheath is not a tube, that is, it is , 
not made like the scabbard of a sword, but is 
open all along one edge, just as if a narrow , 
strip of paper had been folded down the mid- ^ 
die, the two halves lying against each other ' 
and forming an open sheath. In this sheath | 
lie the lancets which can thus be moved out of 
it sideways, and be drawn back and completely , 
covered by a very slight movement lengthwise, > 
while in order to pull a sword from an ordinary ■ 
scabbord it must be drawn out its whole length. 
As we shall see hereafter this is a most impor- 1 
tant point ' 

The lancets are furnished with very sharp > 
points, and they are also provided with a row | 
of teeth or barbs, set with the point backwards. 




STDfO OF HONET BEE. 

being drawn out, but ofiering no resistance to 
their sinking in. At each pull, therefore, one 
lancet remains fixed, and acts as a fulcrum for 
the other lancet which is being pushed, and is 
thus driven in surely and quickly. The action 
of the muscles is then reversed; the lancet that 



so that if these lancets be once inserted in the I ^^ previously pushed is now puUed, and 
flesh .of any animal, it wiU be impossible to ! "^rves as a fulcrum whereby the other lancet 
draw them out, unless by some very ingenious | ""^y ^ ^^^^^ ^^' Two or three repetitions of 



device contrived specially for this end. Each 
lancet is also furnished with a distinct set of 
muscles capable of drawing it back and forth 
with great force, and these muscles seem to act 
spasmodically, so that even after being removed 
from the body of the insect, the sting continues 
to sink into the body of the animal that is 



this process are all that is required to insert 
the sting as deeply as is ever necessary. Mean- 
time a constant stream of poison is poured into 
the wound, and the pain speedily becomes most 
intense. 

Bees are provided with a sting solely for the 
purpose of guarding their hives from plun- 



KPf^. 
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deren. Unless when rendered irritable by dis- 
ease, they uever volunteer an attack, bat when 
the hive is annoyed, it becomes important that 
the intmder be driven away instintly, and to 
secure this the punishment must be sudden 
and sharp. If this end be attained, the death 
of one or two laborers is a matter of little con- 
sequence, and, with the honey beo at least, the 
act of stiu^ng is in genexal fatal to the insect, 
since it almost always leaves its sting in the 
wound— the sting and poison sac beiog usually 
torn from the body, and this mutilation almost 
always causing death. It is a general impression 
that the bee always loses its sting after using 
it, but this is not the case. If allowed plenty 
of time it can withdraw the sting and fly off, 
its mode of retracting the barbed lancets being 
very simple, but very efTeotnal. Each lancet is, 
at its upper end, provided with a curious pro- 
jection which serves partly as a guide in the 
sheath and partly as a pivot or fulcrum on 
which it may be tilted as one tilts a lever. The 
first action of the muscles is to tilt the lancets 
so as to lift their points out of the sheath, but 
when the bee wishes to withdraw the sting, 
and has time to do it, the lancets are tilted in 
the opposite way, so as to bring the points 
down and into the sheath, and if this tilting 
movement is given during the **push," the 
baifos of the lancet will be freed from all en- 
tanglement and safely lodged in the sheath 
which is perfectly smooth and easily withdrawn. 
It is probable, however, that the barbed lan- 
cets can be retracted only after the poison bag 
has been emptied of its contents, so that if the 
bee be driven away before this occurs the poi- 
soQ bag and sting are loft in the wound and 
continue to act 

And now a word as to remedies and anti- 
dotes. Onions, ammonia, ashes, beef, and a 
hundred other remedies have been prescribed, 
but we never found them of any special value. 
If the poison bag has not been emptied, remove 
it with a sharp knife, or still better with a pair 
of tweezers so formed as to grasp the sUng 
itself, without pressing on the bag. Oommon 
hair tweesen arc j :i8t the thing. This must, 
however, be doD*. very quickly, or it will be of 
no use. Grasping the bag and sting with the 
fingers only squeezes the poison out of the bag 
and into the wound. After the bag has been 
removed suck the wound strongly and apply a 
poultice of moist mud. We have never found 
anything better. 
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Cover Foroep«.— Dr. Fletcher has conferred a 
benefit upon microBCopists by devising the very in- 
genious forceps of which we give an engraving. In 
their natural condition these foroepB remain doted, 
and are opened by pressing on the blades midway 
between Uie upper eud and the first bond. This 
enables us to hold a thin glass cover without any 
effort, and place it in position on the slide, after 
which, by pressing on the blades, they open and 




FIiETCHJSn*8 COVJLli FOB(KI»S. 

allow the cover to slip out. If the cover should 
stick to the forceps in the slightest degree, it may 
be prevented from moving while the instrument is 
being withdrawn by inserting a oommon pin in the 
slit seen in the nose of thelTorceps. Altogether the 
instrument is very perfect in its operation, and is a 
great convenience on the work-table. Every mioro- 
scopist knows how awkward it is to pick up a cover 
and place it in position by means of the common 
straight forceps, which have to be held so that 
the upper end hes close down to the slide. 

ftpriBK-ClIp— The contrivances that have been 
devised for retaining the thin cover in place while 
the balsam or cement which attaches it to the slide 
hardens, are almost innumerable. The oldest ap- 
pliance was a leaden bullet, flattened on one side 
apd used as a weight; then the spring clothes-peg 
came into use, but neither of these devices gave 
satisfaction. Oomplioated spring-dips were then 




SPBING-OLIP. 

invented and answered well, but were troublesome 
to make. Every book on the microscope describes 
several different forms of these necessary imple- 
ments. The simplest, and, we think, the most con- 
venient in' use is shown in the accompanying en- 
graving. It is simply a wire bent into a ring at one 
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eiid, doabied on itself, Miitl b&Ting tUe oilier eud • abaodaiioe of light, uid at one end a secoud hole 
bent at right anglOB, so as to oome opposite the I which is of the exact size required to reoeiye and 
ring. The ring goes under the slide, and the point bold tirmlj the pin of the ordinary stage foroeps. 
rests on the coyer— a piece of cork being interposed | The forceps being attached by its pin to the slide 



if the latter should be Tery thin. This clip, in- 
stead of being made to open by pressure, as is the 
case with most others, is opened as follows: Talte 
hold of the upper arm of the clip, as seen in the 
figure, place the ring under the slide as far m the 
end of the wire will allow, and raise the upper arm. 
Then sUde the clip forward until the point is over 
the desired spot. The operation is more easily per- 
formed than described. The microsoopist can 
easily make these dips himself, and it is well to 
have an assortment made of wire* of different de- 
grees of strength. For the engraving we are in- 
debted to ^* How to Use the Hicroscope," noticed in 
another column. 

Selection of Slides. — ^In working upon new or | 
unfjuni]|ar subjects, it is absolutely necessary that 
all extraneous objects which might prove sources 
of fallacy should be excluded. Scratches and pits 
in the surface of the slide serve firequently to cause 
difficulty. The more easily to detect these, rub the 
slide very ^enUy with the finest plumbago, or with 
lamp-black made by yourself from a candle, and 
consequently known to be firee from grit. The 
plumbago or the lamp-black may be moistened 
with a little alcohol. Even the most delicate pits 
and scratches retain a sufficient amount of coloring 
matter to be brought out clearly by ' a low power 
objective with a large field of view. It is, of course, 
necessary to examine only the central portion of 
each slide. 

Oil ft»r Lamps— The JSnglish Mechanic gives , 
the following recipe for an oil which is said to be | 
highly illuminating, though the kind of lamp in I 
which it is used is not stated: 

"Pound in a mortar 2 ounces of camphor, slightly 
moistened with alcohol; add a pint of sperm oil, 
and stir till dissolved. Light the wick, after being 
thoroughly soaked, and let it bum for a few min- 
utes; then blow out and re-trim with exactness, in 
order to secure an even, smokeless flame, which 
can be better done after the wick has been slightly 
charred." 

Sperm oil, burned in the old-fashioned argaud 
lamp, gives probably as pure a light as any for 
microscopic purposes. We uae the student's lamp 
with good heavy kerosene. Those who find it dif- 
ficult to obtain a good light might try the above. 

Foroeps Carrier— Unless a microscope is fhr- 
nished with a mechanical stage or the glass stage 
invented by Mr. Zentmayer and adopted by Nachet 
and others, the stage forceps is not easily adjusted 
in position under the objective. The device shown 
in the accompanying figure removes all difficulty of 
this kind. A slide of wood, metal or vulcanite has 
a central hole large enough to allow the passage of 



instead of to the stage, as has hitherto been nsual, 
the object is brought nearly over the centre of the 



hole, and the slide is placed on the stage and ad- 
justed in the same way as any other slide. In the 
examination of whole insects, tmmounted minerals, 
and similar opaque objects, ibis device is invaluable 
to common microscopes. — Condensed from The 
TechnoiogUt. 
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^ Preservation of Or((aiilc Mattera Ibr BU- 
croMopical K3Uimlj»attou._After trying in vain 
by other means to transmit morbid pathological 
specimens by mail in hot weather, Dr. Bichardsou, 
of Phfladelphia, has fonnd that acetate of potash 
effects the object perfectly. Tube-casts have been 
sent by mail in a condition fit for microscopical ex- 
amination by ponring a fluid drachm of sediment 

. into a two-drachm Tial containing the solid acetate. 
The liquid portion of the specimen disappears, so 
that the vial can be safely sent by mail to any dis- 
tance without fear of leakage, and the conditiou in 
which the material will be found at the end of a 
journey of eyen weeks in hot weather is highly 
satisfactory. For tumors, etc., Dr. Richardson 
recommends the following process: Place a small 
fragment of any tumor or pathological structure, 
say a quarter to half an inch square and one-tenth 
of an inch thick, in a couple of drachms of satu- 
rated solution of acetate of potash, (made by pour- 
ing half an ounce of rain water upon one ounce of 
dry granular acetate of potash in a clear bottle), 
and allow it to soak for forty-eight hours. When 
the tissue has thus been ftilly saturated with the 
salt, remove it, allow it to dnun, wrap it in several 
folds of india-rubber or oiled silk, and tie the ends 
of the package with strong thread. Thus prepared, 
specimens may be sent by mail in an ordinary en- 
velope for thousands of miles without danger of 
deoomposition, owing to the preservative power of 
the acetate, or of desiccation, owing to its delique- 
scent nature. Unlike glycerine, alcohol, etc, the 
acetate has no effect upon oil-globules contained in 
cells. Hence we are enabled to recognize fatty de- 
generation in the cellular elements of a tumor, or 
in the kidneys, fipom the minute oil drops in the 
epithelium attached to the tube-casts of Bright*s 
disease under drenmstances where specimens pre- 
served in glycerine or alcohol would aflbrd a doubt- 
ftil or wholly negative result. 

As this plan does not answer well with deposits 
composed of acetate of lime or triple phosphates, 
Dr. B. recommends the preservation of the latter 
by adding 90 to 30 per cent of oarboUc add to the 
fluid containing \hem,—C(mdensedfrom Cincinnati 
Medical News, 

^ Amplilplevim PeUocUU— Professor Morl^y, 
of Hudson, Ohio, has recently measured the stri» 
of this well-known test object, and finds that there 
are 98,900 to the inch. This is about twice as otose 
as the lines on the P. Angtdahtm. At an evening 
meeting of the Boyal Microscopical Sodety of Lon< 
don, some months ago, the lines on the Amphi- 
pAenra iwire resolved with a quarter-inch objective, 
Mads by Messrs. Powell & Lealand, of London. 
The Bsme feat was, however, provkmsly aocom- 
pushed by ToHes, of Boston, the objective— « qvar* 
ter4i»oh— Mlg now in pess o ss to n of Mr. Noe, of 
Elizabeth, N. J. 



Preparing Sections of Coal— Dr. Johnston, 
of Baltimore,^gives the following directions, which 
we reprint from the Medical NeiM: 1. Macerate 
suitable pieces, 4 or^ inch thick, in liquor potassa 
until they swell and soften. 2. Soak for a few 
hours in pure water and drain. 8. Macerate in 
nitric acid until the color changes from black to 
brown. 4. Soak for a few hours in water and drain. 
5. Put aside in alcohol for a day or two. If for 
fiitnre use let the pieces remain in alcohol. 6. Fas- 
ten in a cutter with parafflne and make sections. 
7. Place in absolute alcohol. 8. Transfer to oil of 
cloves. 9. Mount in balsam and set aside with a 
small wdght on cover— having, before the mount- 
ing, attached the label. 

Voracity of the Ptclcerel— The rapid growth 
and extraordinary voradty of the piokerol are well 
shown by Dr. Sturtevant in the report of the Maa- 
sachnsetts Inland Fisheries Oommissiouers. The 
doctor investigated their powers of eating in the 
following manner: He put two young pickerel, five 
inches long, in a trough with a great quantity of 
little minnows about one inch in length; and these 
two pickerel ate 128 minnows the first day, 182 the 
second, and 150 the thfrd, and they increased one 
inch in forty-eight hours ! They were mere ma- 
chines for the assimilation of other organisms, and 
may truly be termed the wolf of the waters. 




A Handbook of Medleal Hleroeoopy* By Jo- 
seph G. Bichardsou, M. D. Pliiiadelphia: J. B. 
Lippincott & Co. 

Almost every physician either possesses a micro- 
scope or desires to procure one, some being im- 
pelled in this direction because it is the fashion, 
while others are urged by a true sense of the value 
and importanoe of this instrument. Now it is a 
truth well known to all who have any acquaintance 
with the subject that in the hands of the ignorant 
and the inexpert the microscope may prove almost 
as dangerous as a powerftil drug. While it has 
fiUlen to our lot to know many physidans to whom 
the mioroscope is a most eiBdent and truth-telling 
assistant, we have known others who, either tmm 
inability to use the instrument, or fkt>m the employ- 
ment of worthless lenses, have been entirely misled 
by Its supposed indications. Hence the importanoe 
of a volume Uke the present which shall, in small 
compass, give predse and accurate information as 
to what may be seen, and also as to the import of 
what is seen. In these busy days ponderous man- 
uals are out of the question; information, to be 
available, must be condensed, and suoh a volume as 
this haoAbook Is a rich boon to ths practicing phy- 
sician, who has no time to study opHoal theories, 
and therefore seeks direct praotisal tostruction. 
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Of the 806 pages of which this book oonsiBts, less '■• Drysdale. (M. Miorosoopical Joamal.) The last 

than 60 are devoted to the construction of the mi- ' of this important series appeared in May of this 

croBcope and the mechanical methods essential to year. 

its use. The rest of the work covers, and covers " Life Histories of the Protozoa.*' By A. S. Pack* 

well, the ground occupied by the eiamination of all ard, Jr. (The Naturalist, several numbers.) 

theliquidsand solids of pathological importance— " llicrosoopic Examination of Air." cQuarterly 

the directions for preparing and examining them, Journal BDc. Science.) 

and for making a diagnosis of the disease, being "Actinophrys Sol.** By James FuUager. (Science 

fall and clear. Dr. Richardson's handbook is, we !Qo»sip, May.) 

believe, the only work of moderate size which em- [ "The Gonus Arachnoidisons.** By Fred Kitton.* 

bodies the modem knowledge of this subject, and | (Science Gussip, Juoe.) 

it should be the companion of eveiy physician that : "The Development of Hydra Vulgaris.'* By 

aims to make good use of his microscope. James FolUger. (Science Gbssip, July.) 

*• Histology of Dental Tissues.** By H. S. Chsfie. 

Pncttcal HiBta on Uie ScleeUoa and Use , (Oiucinnati Medical News, July.) 

or the MlcroMope. Intended for Beginners. > "Animal Phospboresence.** (Popular Science 

Bv John Pliin, editor of TAe TBchno^ogist, Price Monthly August) 

^nts. New York: Industrial Publication Com- I ..j,^J^.. W. Carruthers. (Jour. Royal Ag. 

The ohiof features of this book seem to be sim- , Society and Am. Naturalist.) 
plieity and directness. There are no mathematical! "Bacteria.** L. A. Stimson, M. D. (New York 
fbrmulsB-nothing in short that a beginner in mi- , ^^' Jo»™»'. August.) 

oroscopy cannot understand. At the same time i " Pi^otographic Enlargements of Microscopic Ob- 
the directions for choosing and using the micro- i««*«-" By Carl Seller, M. D. (Med. Times.) 
scope, as well as for coUecting, preparhig, examin- | " 8i«»» ^"^^ ^'^d the Structure of Diatoms." By 
ing and mourning objects, seem to be as complete 1^' ^- Morehouse. (Cincinnati Med. News. August.) 
as the limits of the work ^\i allow. It cannot fail ' " ^he Microscope in DsUy Practice.** By L N. 
to prove of value to those who are commencmg the i I>»nforth, M. D. (Chicago Medical Journal, Sep- 
study of microscopy, and even to some who have , ^™"®'^*^ 

made considerable progresa in using the instru- "P"*««r on FermenUtion." (Popular Science 
ment The following extract fh)m the introduction i Monthly, Octobe r.) 
to this work deserves attention: ''Thousands of| MnrrQ AMn'miHRirQ 

microscopes throughout the country sre at tiiei WUIt5 AWU y uttllt^. 

present day lying idle, simply because Jiheir owners j ^^ ^j^^^ ^ yo„r prospectus you offer to give 
do not know how to use them. If properly em- 1 information in answer to inquiries sent to you. I 
ployed they might be made to afford an incalculable enclose my subscription, and would like very much, 

amount ofinstruction and amusement; but as it is ifi?,",.^"?^i^Jif;!.ii7J°^^^^ 
., , . ,..,., ticulty: I have monnted vaneus specimens or pol- 
they are a drag npon the popularization of science, len, etc., in deep ceUs and sealed them up tightly 
because they convey the idea that the microscope witn cement, but they soon get covered wiin 
isadifflcultinstrumenttouseaiidthatit is not of mo^^ld. Preservative solutions, etc., destroy the 
. . ^ ., ,. ,. M specimens: how can I prevent the mould from form- 
much account after we have learned to use it.** ing ? 

The only way to remedy this state of things is by D^y yo„ gpecimens thoroughly. If heat injures 

the diffusion of sound information in regard to aU them, enclose them under a glass cover with a 

that relates to the microscope. ground edge, first placing beneath them a smaU 

"— ~- pan of stilphuric acid or quicklime. If thoroughly 

Becent Book* and Articles. ! dried no fdngus or mould will appear. 

"Text-Book of Botany, Moj phological and Phy- I I have an objective which, with the stand and 
siologioal.** By Julius Sachs. Translated and an- I ®y«-pi«^ ^^** ^ *'»'«» "J*8^"^«» 'bout 160 diame^ 

i.rjuA'orn i. jnrmL-.iA r^- I ters. Thcro Is uo uumbtT Or msrk ou thc objoctive 
notated by A. W. Bennet and W. Thistleton Dyer. | by which I can tell whether it is a haif4nch g.ass, a 
460 woodcuts. $12.60. Macmilian & (3o. j quarter-inch, or what it is. How can I find out? 

" British Wild-Flowers, considered in Behktion to The easiest way is to attach to th<« body an objeo- 
Insects.** By Sir John Lubbock. $1.60. Macmil- I tive of which the focal value is known, and after 
Ian & Co. I finding out how much it magnifies, calculate the 

" Insectivorous Plants.** By Darwin. Illustrated, j focal length of the lens in question. Thus, snp- 



$2. D. Appleton & (3o. 

" First Book of Zoology.** By Ibdward S. Morse, 
Ph. D. niiutrated. $1.25. D. Appleton & Co. 

"Insects of the field.** By £. 8. Packard, Jr. 
25 cents. Estos & Lauriat. 

" Life History of the Monads.** By Dollinger and 



pose an object-glass which is known to have a focal 
length of a quarter of an inch, gives a magnifying 
power of 400 when used with your stand and eye- 
piece, then the objective which yoa now possess 
miut evidently hAve a focal length of about three- 
qnartei-8 of an inch, for 150 : 450 : : 4 : |. 
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Our Textile Fibres. 

fTlHE textile fibres in common use are 

^ wool, ailk, cotton and flaz~-two being. 

animal and two vegetable. An intimate 

knowledge of the stractore of these fibres 



greatest consequence that the miorosoopist 
should be able instantly to recognise them, 
and so avoid being misled by sapposing 
that they are part of the stractore or mate- 
rial which he is investigating. A second 
reason is that from the veiy general use of 






OoUon. 



Flax. 



Wool 



. ^^%*TTf^ -FIBBBS* 



is of value to the microscopist in several 
ways. Owing to the fact that they are in 
^ise almost everywhere, minute fragments 
are apt to find their way into substances 
submitted to examination, and it is of the 



these fibres and the great difference in their 
prices, manufacturers have been led to sub- 
stitute one for the other, and to adulterate 
the more expensive kinds with those of less 
value, and as the microscope afibrds a^ 
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instantaneous means of detecting all snoh 
sophistications, its utility in this direction 
is obvious. Not long ago a friend of the 
Tmter was offered some flannel which pur- 
ported to be all wooL The only thing that 
gave rise to a suspicion of the honesty of 
this daim was the Tery low price at which 
the goods were offered. In apjTtforance they 
were all-wool flannel One minute's use of 
the microscope, howeTer, showed that the| 
fabric was half cotton. > 

A third direction in which a knowledge ' 
of the structure of textile fibres is of great 
use is in deciding as to the feasibility of 
new processes of manufacture. Cotton, 
wool, flax and silk all require different 
modes of treatment, and a process which is 
not fully adapted to the special fibre in 
hand will fail. This lact was yery fully 
shown some years ago by the failure of 
the many attempts then made to couTcrt 
flax into a fibre which could be treated like 
cotton. When the late war broke out and 
our supply of cotton was in a great measure 
cut off, these schemes were revived, and hun- 
dreds of thousands of dollars were wasted 
in the vain attempt to "cottonize" flax, 
and this, too, in the face of the most ear- 
nest protests from microscopists and others. 
To prevent a useless waste of effort, those 
who had investigated the subject published 
the result of their researches, and this pro- 
bably had some effect in moderating the ex- 
tent to which speculation in this direction 
was carried. We have now before us a 
pamphlet on flax culture, published at that 
time, and to which, with this object in view, 
the writer contributed a paper on the struc- 
ture of these fibres. 

It is an unfortunate fact, however, that 
the wildest theories of adventurous specu' 
ators will frequently carry more weight 
than sober statements of fact by those who 
have familiarized themselves with the sub- 
ject. A notable instance of this occurred 
not long ago in a neighboring city. A 
French adventurer introduced himself to 
some silk manufacturers as one who had 
discovered a method of changing flax fibre 
into veritable silk, and in support of his 



claims he exhibited a small bunch of fibre 
which he claimed to have so changed. Now a 
ten dollar fee would have secured from any 
competent microscopist a complete exposure 
of the absolute falsehood of his claims, but 
the persons whom he approached, bankers 
and manufacturers, grudged this slight ex- 
penditure, although thev were willing to in- 
vest, and did invest, nearly $30,000 in fur- 
nishing means to carry out the process. It 
is unnecessary to say that the whole thing 
was a swindle; the pretended change from 
flax to silk was a mere juggle, like that of 
the Keely motor, and the fibre which was 
submitted to the examination of experts was 
real silk, made by the silk worm! 

Pages of this journal might be filled 
with illustrations of the general facts which 
we have presented. Indeed by some they 
may be deemed too obvious and common- 
place to deserve attention from any except 
tiie merest tyros, but the fact that in such 
a recent and authoritative work as Wagner's 
*' Handbook of Chemical Technology,"* we 
are told (page 343) that '< the old method of 
testing the presence of cotton in linen was 
by placing it under a powerful microscope, 
but chemical analysis presents more reliable 
methods" (!!)— makes it too obvious that a 
knowledge of the service which the micro- 
scope can render in this direction is not by 
any means too generally diffused. The en- 
gravings on the preceding page give a some- 
what exaggerated representation of the dis- 
tinctive features of the four fibres we have 
mentioned. It is not always, perhaps, that 
every fibre will have its special character- 
istics so very strongly marked, but it is ob- 
vious that the differences which exist are so 
very dear and decided that no difSUmlty 
whatever can arise in any case. In order to 
appreciate fully the characteristic features 
of eadi fibre, it is necessary to understand 
its structure and mode of origin, and these 
points we shall give in a series of articles. 



^Handbook of OyBtnAoal TBchnotogy, By Badolf 
Wagner, Ph. D., Professor of Ohemioal Technology 
at the uniyeni^ of Wnrtsbnrg. Tranalated and 
Edited from the Eighth German Edition, with £x- 
tenidve AdditiomibT William Grookes, F. B. 8. 
New York: D. Appleion k Co., 1872. 
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Learning to Use the Microscope. 

(OonHimtd from page 4). 

AS we now pass from a consideration of 
general principles to the praotioal 
application of special roles, our subject 
changes from the broad one — * * How to study 
with the Microscope," to one with narrower 
limits, and hereafter we shall confine our- 
selves strictly to simple directions for 
** learning to use the microscope." 

The first thing to learn is, the general con- 
struction of the instrument Before at- 
tempting to look at anything or even to ar- 
range the microscope for use, study up the 
mechanical arrangement of its different parts, 
the mode in which they act and the functions 
they perform. The following are the chief 
items, and if you cannot make them out 
yourself, get either the optician from whom 
you procured the instrument, or some intel- 
ligent friend to explain them to you. To 
begin with, then, we haye the body with its 
eye-piece, tube and objectiye, and first of all 
notice the mode in which this body is moved 
for adjusting the focus. In some micro- 
scopes the body is moved directly by hand 
and slides within a second tube l^e the 
draw of a telescope; in others it is moved 
by nek and pinion or by a chain. A very 
smooth, pleasant and delicate movement 
consists of a pin securely attached to the 
body, and working in a spiral groove or slot 
in the outer tube. In the better class of 
microscopes there are two movements, a 
coarse and a fine. £xamine them carefully, 
ieam to work them steadily, gently, and to 
ihe precise point required, remembering 
that unless the art of doing this skilfully is 
4ux]uired, you will never obtain a fair view 
of anything, except perhaps broken objects, 
and cracked objectives, and these you will be 
able to see with the naked eye. 

Next, observe the mode in which the mir- 
ror moves, so as to throw the light on the ob- 
ject The axis for inclination, and all other 
points, will also demand careful observation. 

Proceed now to examine some very simple, 
ready-mounted, transparent object, with a 
low power. A fly*s wing, or a slide which is 
pretty freely covered with scales from a 



butterfly's wing, are as good as any. Beware 
of attempting to examine some common 
and unprepared object, for the probabilities 
are that you will fail to see it, and that you 
will seriously injure your instrument We 
have known more than one microscope to be 
spoilt by attempts to examine " a common 
pebble " or some such thing. Having placed 
your microscope in front of a window by 
day, or before a lamp by night, you may sit 
eitiier facing the light or sideways to it. 
Sideways is probably the best, but the be- 
ginner will find it easier to arrange his ap- 
paratus while directly facing the light The 
eyes, however, should be thoroughly shaded 
from all light except that which passes 
through the microscope, and this may be 
effected for night work by a properly con- 
structed lamp shade, while for daylight an 
opaque curtain, cutting off all light except 
that which falls on the mirror may be used. 
Heavy paper which costs little, and is easily 
pinned up and taken down, answers well. 

The art of turning the mirror so that the 
light shall fall on the object is easily ac- 
quired. The best plan is to watch where 
the rays from the mirror fall on the under 
side of the stage, and then guide them on 
to the object The final adjustment is best 
made by looking through the microscope 
and turning the mirror in the proper di- 
rection, as found by trial. Having obtained 
a full and equable circle of light, the next 
thing is to bring the object into focus. To 
do this, move tiie body of the microscope 
until the objective is within a very short 
distance of the object, and while doing this 
look at the objective and the slide and see 
that they do npt come into contact Then 
look through the microscope and move the 
body up and away from the object until the 
latter comes into focus. All danger of injur- 
ing objective and object wiU thus be avoided. 

To give elaborate directions for the perfor- 
mance of these operations would be to write 
a large volume. We merely intend to point 
out to beginners the successive steps which 
they should take, and urge them very strong- 
ly to practice faithfully all these manipu- 
lations/or (heir own sake. 
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THE AMEBIGAN have received numerooB subecriptiona fron^ 

T 1 r 1V /r * medical men and natnraliBts, who have en- 

Journal Ot Microscopy, oonnged us by saying that Uiey find at 

j^jfjy least enough in onr journal to repay them 

POPULAR SCIENCE. j itiBnottobeBuppoeedthattbeBOcceasof 

"^ which we speak can compare with that of 

^!:;nr'«a't;r^rrS^. n»nyliten«yperiodic.l..butith«farex- 

All oomnrsncATioin ■honid be addrMMd to ceeded onr expectations, and is snch as to 

THE HANDICRAFT PUBLICATION CO., | assure the permanence of the undertaking. 

w pwk Bow, N«w York. Much yet remains to be done to bring it up- 

,to the standard of excellence which we 

"T" ''!S^.**r'''"?'"^ ?!irif*'*^*!r1''^**^i^^®«^^«"«"«l^ee. and even on a periodic 
'is anthorixed to reoeiva inbwrlptiona and to receipt ' , . , „ . - , 

for tiie ume. | <^ ^f the small sise of the present one, a 

8. s. OiJHxo. Natnxaiiats* Airaney. Salem. Kaas.. hai jgood deal of labor is required before the 

kindly oonaented to aet aa agentk and win noeiva anb proper arrangements necossniy to its useful- 

'^^**'*°*- ness can be completed. While, thereforo, 

I we propose to be chary of promises, we do 

Where We Stand. I not hesitate to express the hope that ere the- 

IT was with considerable diffidence that <doae of the first volume, very marked im- 
we sent forth our first number. So | provement will be noticeable, 
many previous efforts in this direction had | To those friends, and they are not few, 
failed, and the tastes and wants that were | "^l^o have so kindly and freely given, us not 
to be supplied were so diverse, that we felt I only a verbal expression of their good wishes,' 
there was cause for doubt as to the success j hut the substantial assistance of their 
of our effort Microscopists are divided by active efforts, we would take this oppor- 
such well-marked lines into special classes, | tanify to return our thanks. The only other 
that a work which is invaluable to one may ' return we can make is to redouble our efforts 
be almost worthless to others. Thus the | to increase the usefulness of Thb AiamioAir 
medical man b««, in his microscopic studies, Joubnaii of Miobobooft. 
but little in common with the student of •"•"^ 

natural history; and neither of these two im- Moeller'S Test-Plate. ( Probe-Platte. ) 
portant dasses have many wants in common ' ^IHE markings on various species of dia- 
with that large and increasing class of owners I ^ toms have long formed a favorite test 
of microscopes who use their instruments j of the resolving power of objectives, and it 
chiefly for purposes of amusement and gene- j is probable that they will continue to be 
ral instruction. Therefore, a peri odicalj favorites for many years to come. Until 
which appeals specially to any one class, MoOer brought out his test-plate (Probe- 
must to a great extent ignore the others: ' Platte) it was necessary for the microscc^ist 
Ab stated in our first issue, our chief object is ' to be provided with quite a number of slides, 
to supply the wants of amateurs, rather than I each carrying a spedal diatom, but now a 
of professional microscopists, and in our series of twenty different species are placed 
attempts to do this we seem to have attained ' on one slide. The diatoms on most of these 
success, as the numerous dubs and single slides are very dean and perfect, and are- 
subscriptions whidi we have received, testi- < placed in the best position for observation, 
fy. The Ambbioan Jottsnaii of Miobo- and since the observer always examines the 
sooPY now goes to every English speaking I same frustule, as tests for examining ob- 
country, and we have idready a list of sub- > jectives, these plates are not only very con- 
scribers in England, of which older joumalfltvenient, but they give unusually trust- 
might wdl be proud. At the same time, we ' worthy results. We append a Hat of the 
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MdLLBB's TEST PLATE. (PBOBE-PLATTE. ) 



Direction of 
Striie. 

1. Trioentiiun Favns, Ebrbg 

2. Pinniiluia nobOiB, Ehrbg TrttjSTerte. 

S. NaTionlft Lyn, Ehrbg. var. TransYerBO. 

4- Nayioola Lyra, Ehrbg Tranfverse. 

5. Pinnalaria intermpta, 8m. var TraDSYerse. 

6. Stanroneii PhoeniooDteroo, Ehrbg 

7. Grammatophora marina, Sm TransYerse. 

8. PJeoroaigina balticnm, 8m Transverse. 

' 9. Pleorofigma acominatiim (Kg.) Onm TraoBverte. 

10. Nitzaohia Amphloxys, 8m 

11. Plenrosigma angalatnm, 8m Diagonal. 

12. Grammatophora oceanica, Ehrbg Transverse. 

(=0. sabttliMiraa.) 
IS. 8iuireUa Qemma» Ehrbg. (TraoBYerse lines.) 

14. Niizschia sigmoida, 8m Transrersf. 

15. Pleux>8igma Faciola, 8m. var Transverse. 

16. Snrirella Oemma, Ehrbg. (Longitudinal lines. ) 

17. C^ywatoplenro eUiptioa, Brfib 

18. Navfeolacrasainervis, Br6b 

(= Frastolia 8azomca, Babh.) 

19. Nitsschia curvnla, 8m 

ao. Amphiplenra pellucida Transverse. 

(= KaYJoaik Aens. ) 



. Stri» in 1-1000 of an inch . 

Smith. SoIUtt Morley. Others. 



38 



52 



85 
8i 



40-20 



61-46 



90-50 



130-120 



8.7 


4-5 


18. 


10-20 


16 


16-17 


24.5 


24-2& 


26 




84.5 




88.4 


62 


88.1 


.. . . - 


46.4 




49.2 


. ... 


47. 




61.6 


80 


68.5 




62 


75 


58 




67 


80 


63 




86.2 


85 


90 




95.2 


95 



diatoms ohoeen by M. Mdller, and also the 



measnzementB of the distances at which the ; 
markingB are apart The measurements by \ 
Smith and SolHtt were not taken from the 
Probe-Phktte, but from specimens of the 
same species mounted separately. They are 
introduced here to show the range of Taria- 
tions to which the markings on these dia- , 
atoms are subject. Most of those in the last 
column were made from a Probe-Platte. I 

The most extended and accurate measure- ' 
ments are those by Prof. Morley of Hudson, 
Ohio. The values given in tiie table are 
the average of several measurements of each 
frustule. 

It is well to note that mere distance apart 
is not the only point in which these mark- 
ings vary. The fineness or delicacy of the 
markingB has frequently quite as much to 
do with the difficulty of t)ieir resolution, as 
have the spaces which separate tiiem. We 
have found frustules which were very diffi- 
cult to resolve, and which on measurement 
showed that the lines were quite as far apart 
as lines which were much more easily re- 
solved; the difficulty was due wholly to 
the fineness of the lines themselves, not 



to their mere closeness. This is a point 
which does not seem to have attracted the- 
attention which it deserves, and unfortunate- 
ly, it is a feature which does not readily ad- 
mit of very accurate quantitative expression. 



Eye-pieces and Objectives. 

Ed, Am, Jour, of Microscopy, — ^I find the 
following in your Dec. number, page 5: "It 
is proper to state here that the terms A, B, C, 
etc, as applied to eye-pieces, are very indefi- 
nite. No two makers give them precisely 
the same value." This is a great annoyance 
to users of the microscope. Even your re- 
marks do not teU the whole story, for while 
most of the English and American makers 
distinguish their eye-pieces alphabetically, 
some English and all the French and Ger- 
man makers, number theirs 1, 2, 3, etc., a 
plan utterly unmeaning, and the numbers 
used by one maker have no correspondence 
with those of any other. 

This system, or rather want of system, 
caused the Microscopical section of the 
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American Aflsociation for the Advanoemeiitof 
\ Science, at their meeting in Troy, in 1870, to 
recommend all makers to adopt a uniform 
nomenclature, and to name their eye-pieoes 
by the focus 2 inch, 1 inch, etc. This sugges- 
tion was acted on by ToUee, and he is the only 
maker (to my knowledge) who has done so. 
With this nomenclature every purchaser can 
tell approximately, what every combination 
of lenses that he has ought to magnify at 10 
inches distance. Example: With a i inch 
objective and 1 inch eye-pieoe, what is the 
power? There are 40 quarters in 10 inches 
= 40 diameters. The eye-pieoe 1 inch is 10 di- 
ameters. 10 X ^ = 400 times. Sowitha4-10 
objective there are 25 times 4-10 in 10 inches 
with 1 inch eye-piece=250^time6; with 2 
inch eye-pieoe, 6 X ^ = ^^ times. The ad- 
vantage of this nomenclature is so great 
that every purchaser should insist on his 
eye-piece being made and named coireotly. 
But besides the indefLniteness gf the no- 
menclature, there is a manifest error in the 
tables of magnifying powers thatacoompany 
most microscopes. For example, I have 
before me a table by Hartnaok, (which by 
the bye does not agree at all with the table 
accompanying one of his microscopes). The 



''shopticians." Even so well known a firm 
as R & J. Beck give in their lists 4-10 ob- 
jectives of two different powers I 

Cabij Reddots. 
.-#-• 

> Volvox Giobator: 

Ed. Am, Jour, q^ Microscopy, — Christmas 
day I took a short walk and carried with me 
a small pail, in which I brought back some 
water which I dipped up, through a hole in 
the ice, from the bottom of a small pooL 1 
had very little idea as to the nature of. my 
<* dip," but I took it home, poured it into 
two glass jars, and after an hour or so pro- 
ceeded to examine it. What was my surprise 
to find that the edges of the jars next the 
lights were crowded with volvooesi I know 
that desmids and other plants always seek 
the light, but I have had water abundantly 
supplied with the volvox giobator, and never 
before observed the same phenomena to 
anything like the extent presented on this 
occasion. The following is probably the 
explanation: The volvox had sunk to the 
bottom of the pool, as was evident from the 
fact that a bottle of water taken from the 
surface, just beneath the ice, contained none. 
At the bottom the temperature was probably 
table gives | nearly 89^ Fah., but light would be almost 

Objective No.2....^:.^'^'''^ ^Sidiam. ! entirely absent. When brought into an at- 

•Objeotiye No. 4 60 90 " ' mosphere of 65^ Fah., the a<stivity of the 

Here it will be seen that No. 3 eye-pieoe 
almost doubles the power of No. 1 with No. 



2 objective, while with No. 4 objective, 
it produces only 50 per cent more power, a 
result absolutely impossible. Similar dis- 
4;repancies will be found in the tables of 
most of the French, German and English 
makers. One of Hartnack's tables gave the 
power at 25 c. m. distance, =nearly 10 inches, 
while the utmost length that could be ob- 
tained with the instrument was only 8 inches. 
Taking the erroneous tables of powers, 
the erroneous nomenclature of objectives, 
sometimes much shorter focus, and some- 



volvox would be at once greatly increased, 
and owing to the recent previous depriva- 



tion of light, an intense want for this agent 
would be felt Hence the eagerness with 
which the plants would, under such circum- 
stances, make for even the light of a lamp. 
Being desirous of keeping a few of them 
for future examination, and having formerly 
had very poor luck with such attempts, I 
took special pains this time. I scalded two 
bottles thoroughly, and partislly filled them 
with boiled water. When quite cold I placed 
a dozen volvoces in one bottle, taking them 
up with as little of the original fluid as 



times longer than the truth, a subject that possible. After an hour or two I transferred 
has been pretty well ventilated in the peri- them, one by one, from the first bottle to 
odicals three or four years ago, purchasers ' the second, where they are now probably 
4oannot rely on the stated powers of instru- i alone, and are thus far doing welL I exam- 
men t«, as they are nsnally off ered for sale by ined each one carefully, when first caught, 
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and what was my asioniahment io find seve- 
ral withrotifen in their interior, the rotifers 
being apparently very bnsy making a meaL 
That the inhabitants of these yolvooes were 
rotifers, there can be no donbt. Carpenter 
describes the presence of amosbsB in the yol- 
▼ox and explains it by stating that the en- 
dochrome-mass of one of the ordinary oella 
has aasomed this condition. The phenom- 
ena which I have just seen oertainly cannot 
be thns explained, and I feel puzzled to know 
how the rotifer got inside the volvox, while 
the latter appears to be unbroken and con- 
tinnes to swim about in the usual manner, 
carrying the strange "entozoon" with it 
That the rotifer is inside, is easily shown by 
f ocnasing down through the voIyoz. First 
we see the upi>er surface of the yoIyoz, then 
the rotifer, and lastly the under surface of 
the globe. I think you will agree with me 
that the subject is an interesting one. 
Patebsoim, N. J. N. N. 



Food for Fish 

BcL Am, Jour, of Microtoopy. — ^An article 
on pickerel in your first number makes me 
think that the following facts may not be 
uninteresting. Some time ago, I made up 
a few small aquaria for microscopic pur- 
poses, the vessels holding about a quart each. 
One in which I had placed a few cydops and 
daphnias happened to be left unnoticed for 
several weeks and at the end of that time it 
was literally alive with these minute crusta- 
ceans. I was about to throw the contents 
of the vessel away, when it occurred to me 
to place three small fishes in it, each about 
an inch long, which I happened to have. I 
did so, and in twelve hours all the cydops 
and water-fleas were gone — eaten up by the 
fishes whose aldermanic rotundity showed 
that they had had a good time. 

One of the great difficulties in the way of 
fish culture is the providing of cheap food 
for them. It is not impossible that if the 
best conditions for their rapid growth were 
fully understood, entomostraca of the kinds 
mentioned^ as well as of other species, 
would prove a very economical source of 
fish-food. They are said to be largely vege- 



table feeders, and they breed so rapidly that 
there is practically no limit to the numbers' 
that may be produced. Jurine tells as that 
a single female cydops may in one year be 
the. progenitor of 4,442,189,120 descend- 
ants! Now as most fish are carnivorous, the 
great problem is to convert the cheapest 
form of vegetable matter into a supply of 
animal food for thdr use. I feel confident 
that when properly studied, the entomostraca 
will furnish the means of doing this. 

Oarpenter, in his work on the microscope, 
says that " most entomostraca are killed by 
severe oold, and thus the whole race of adults 
perish every winter.'* I have found cydops 
and water fleas in water taken from beneath 
ice two feet thick. The recent cold weather 
has failed to destroy them in many small 
pools which have been very thoroughly 
frozen. o. x. d. 

NSWABK, N. J. 



Mud- Wasps or Olay-Daubers. 

These insects do not form organized oom- 
munitieB, and therefore have no neuters or 
workers, bat each female works for herself. 
Neither does she feed her young as do bees and 
other wasps, but provides appropriate food in 
abundance, and leaves them to themselyes. 
But the mode of building her ceUs and supply- 
ing the appropriate food exhibits a marvelous 
wisdom. She gathers wet clay in pellets about 
the size of a duok-ehot and oommenoes to build. 
Ooing and coming from her olay-quarry to her 
work, with great patience, industry and skill, 
she builds two or three oells side by side, two 
or three inches long and about half an inch in 
diameter. When finished she proceeds to fill 
them with food. For this purpose she attacks 
all varieties of spiders, stings them, plunging 
her sting with the greatest precision directly 
into the prindpal nerve-ganglion, and, after 
laying an egg in the body of each, carries them 
off and packs them away in the oells, until 
these are completely ftill, then seals them with 
clay and leaves them. In due time the eggs 
are hatohed, the larvsa feed upon the spiders, 
until they become perfect insects, and out their 
way out of the odls. 

Observe, then, first, the walls of the oells 
must be thin and composed of porous mate- 
HrIr, otherwise the eggs coald not hatch, nor 
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the larrse oontinae to live, for want of oxygen; 
second, the spiders must be helpless but not 
dead. If they were dead they would decom- 
pose or else dry up before they could be used 
as food. If, on the other hand, they were 
alive and active, they would destroy each other, 
and the contained eggs, and perhaps escape 
from the cell. But the poison is so adjusted 
as to quantity, and probably as to the place of 
insertion, as to produce a state of complete 
helplessness, a deep and permanent coma: the 
spiders are as it were chloroformed by the poi- 
son. If touched or irritated, they move only 
enough to show that they are not dead. As a 
boy I have many times watched these wasps 
gathering their materials, building their ceils, 
gathering their food-supply of spiders. I liave 
many times broken open their finished cells 
and found them full of spiders in the condition 
described. If one desires to . study spiders, he 
can gather more varieties in one day, by break- 
ing open the cells of mud-wasps, than in a year 
in any other way.— Popular Science MorMy, 



Bestoration of Life after Freezing. 

A friend residing in Baltimore had in his pos- 
session a small alligator, which had been sent 
him from Florida; its habitation was a tub par- 
tially filled with water, kept out doors. During 
one of the cold snaps of the past winter, in 
the night the water became completely frozen, 
imimsoning the reptile in the ice, with but a 
small portion of his body protruding therefrom. 
To all appearances the animal was as dead as 
one of the stuffed specimens seen in a museum 
collection. The want of time precluding an 
effort fbr its extrication in the morning, it was 
allowed to remain frozen, and was soon forgot- 
ten in the maze of the cares of the day. For 
forty-eight hours the reptile thus remained 
frozen and lifeless, at the end of which time, 
on being thawed out, vitality became visible, 
and in a short time it was as animated as ever, 
with no evidence of having in the least suffered 
by the prolonged frigorific confinement Here is 
an instance in which the vital spark seems not to 
have been extinguished by the freezing, nor 
the animal's organism to have been mutilated, 
but that vitality merely remained torpid or 
dormant during the freezing, and ready to 
respond to its ftinctions whenever the animal's 
organism returned to its normal condition. — JSk- 
changt. 
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mratdk-^laM Holder for Field Use. — ^Various 
attempts have been made to famish mioroscopists 
with a coDYenient instrnment whieh might be used to 
hold liquids submitted^ microscopical examination 
in the field. Bottles, prisms with concavities in 
their sides, zoophyte troughs, animaloale cages, etc., 
have all been tried and found wanting. They are 
expensive, or they require to be held up against the 
sky, or they do not hold sufBdent liquid: to everj 
one there is a serious objection. The little instru- 
ment shown in the cut, folds into very small com- 




WATOH-OI^SS HOIJ>EB FOB FIZLD USE. 

pass, it holds a liberal supply of liquid, provide» 
for perfect illumination while held below the level 
of the eye, it is easily kept deau and is very cheap. 
Three pieces of good bright tin are hinged together, 
and in the upper one is cut a hole just large enough 
to receive a watch-glass. A ring of metal of proper 
height forms a perfect protection to the glass when 
the instrument is carried in the pocket. The 
lower slip of tin may be turned in any direction bo> 
as to reflect upwards the bright light from a clond,. 
and all the joints are made stiff enough to remain 
in position when once adjusted. When held in a 
watch glass arranged in this manner, the entire 
liquid of a considerable ** dip "may be completely 
and thoroughly examined. 

Preserving Pangi— Mr. J. H. Martin recom-- 
mends placing them in a solution of 1 part of 
chloride of calcium in 10 parts of water, This will 
change the phosphates in the ftrngus into phos- 
phate of lime, after which it will be found to keep 
well. 
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Covep-FovMi«*— Those who posaees the very in- 
genioas ooTer-fozceps of Dr. Fletcher, described in 
A previons issue of this Joarnal, cui desire nothing 
better, bat the very simple deyioe which is shown in 
the looompanying iilnstraUon will be found ex- 
tremely oonvenient, as it can be made by any one, 
and is ^ery efficient, k pair of common brass for- 
ceps are bent on (he flat as shown in the figure, only 
more so. Both pohits are then out off to the same 
length, and the lower one is filed away to a sharp 
chisel edge. The chief diflbrenoe between these for- 
ceps and those of Dr. Fletcher is, that they remain 
opeOfWhile his doae with a spring. In practice this is 
found to be no objection, but if it be desired to make 
these forceps so that they will dose with a spring 




COVEBpFOBCKPB. 

and open by pressure, it is easy to apply to them 
the same device that is used in blowpipe forceps. 
Oar readers will remember that forceps of this 
kind are opened by pressing upon two pins, each 
{dn passing through one blade, and being screwed 
into the opposite blade. An advantage arising firom 
this is, that after the cover has been cleaned, both 
forceps and cover may be laid on the table without 
incurring any risk of soiling the thin glass. Instead 
of the slit and pin fbr steadying the cover durinjg; 
the removal of the forceps, there is provided a 
forked wire which straddles the nose of the instru- 
ment The latter device might be used with the 
Fletcher forceps, and would greatly sfanplify the 
construction of the latter. 

GtowlBS Uidcs«_In studying the life-history 
of any minute animal or vegetable, a growing slide 



filled with pure water to such a height that the 
lower edge of the thin square shall be fully covered. 
If the tumbler be fully three inches deep, the top 
maybe covered with paper so as to exclude the 
dust perfectly. This idea, which was suggested by 
the slide of Mr. Beck, we have frequently used 
with success. It necessitates the removal of the 
slide from its supply of water during examination, 
however. 2. The form of slide,*which is shown in 
the accompanying figure, is abnost as simple and 
is more effident. A small bottle is cemented to 
one end of a glass slide by means of marine glue or 
even good tough sealing wax. The slide has a 
cavity which is covered with a piece at thin glass,, 
or a regular tube-cell may be used. A soft thread 
which passes underneath the cover and is also 
carried into the bottle through a notch in the cork, 
keeps up a constant supply of liquid. 

In using these growing slides we find that success 
depends very much upon the regulation of the 
light. The dear glass is apt to admit too much 
light. The most natural condition seems to be 
when laid upon a {neoe of dark-colored doth and 
placed in difftised light. 

Mieroaooplo Bx»miii«tloit of the muscular 
tissues of a wild boar lately shot in the forests of 
Saxony, showed it to be ftill of trlchinaB. We be- 
lieve that this is the first ease in which this parasite 
has been found in the wUd boar, it having hitherto 
been the general belief that only domesticated 
swine were affected. 

UteleM KztiwTagance— .Messrs. B. & J. Beck, 
of London, have recently constructed one of their 
best microscopes in solid silver, and we understand 
the order is from an American microscopist. It is 
provided with a complete set of apparatus, also in 
silver, and is said to be the most costly instrument 
ever made. As silver is one of the worst metal» 
that could possibly be chosen for the purpose, the 
owner shows bad judgment as weU as bad taste^ 
and it is safe to predict that he wiU never do any 
really valuable work with it. The maker's price 
for this microscope was £600, and adding to this 
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may be considered a necessity. The simplest kinds 
in use are probably the following: 1. A common 
slide with a concave centre. After the object has 
been introduced, the cavity is covered with a large 
■qoare of glass, which is kept in its place by a simple 
wire-dip, made so as not to interfere with the fidd 
o( view, and the slide is set up on end in a tumbler 



the duty, exchange, premium on gdd, etc., it is no 
exaggeration to place the ultimate cost at $5,000. 
This sum, judidoudy applied, might have done 
good service in advandng the cause of microscopy 
in this country, whereas, as now expended, it can 
only serve to make us ridiculous in the eyesot 
every sensible microscopist in Europe. 
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How a Swarm of Bms U 8iupend«d— The category indudei the Hicrograpliio DiciioDarr, and 
eight of a swarm of bees sutpeDded from the the worka of Pritohard, Oarpenter, Hogg, Goese, 
branch of a tree, and so heayy sometimeB as to Lankester, Wood, etc The stndent who sets out 
bend it, is a surprising one, and the obsenrer hatn- | to select a text book for his microscopic studies will 
rally asks how so great a weight can be supported, ■ make a great mistake if he ignores this distinctfon. 
without apparent fittigne, by the few scores of bees To the medical stndent the Tolnme before ns can- 
that are fixed to the inferior surface of the branch. ' not entirely take the place of the books by Beale 
Br. Bonrgeoift (in Xes Jfondef), with amipreme dia- and Fray, while the Tery able and useftU works of 
regard of the facta in the case, gives the fDUowing ' the last mentioned authors would be almost useless 
answer: '* The weight which can be supported by ^ in the hands of a beginner in the study of natural 
means of a vacuum (of which the sucker on a bee*s history. 

foot affords an example) is 1 kflogramme » j^. ^^ ^^^^ boo,^ ^f microscopy in its special 
grammes per square centimetre. Now the sucker , relations to natural history and general science, 
of a bee's foot, magnified 60 diameters, represents , the work before us stands confessedly first, and 
a surface of more than a centimetre. Each bee j^ ^^^ suffldent to supply the wants of ordi- 
having six feet, it win therefSore be possible ft>r 10|„^ry students. But in addition to this par- 
bees to support the weightof 1 kUogramme. Thus, ' t,cuUr feature it will be found to present other im- 
the phenomenon In questtonmaybeacoountedfor.''j^rtant claims upon our attention. It gives un- 
This solution of the question has gone the rounds ; qnesUonably the most complete popular expodtion 
of the sdentific press without a contradiction, ex- L^ the structure and use of the microscope that 
cept from the Boston Jovmal qf Chemii^, which ^^ y^ ^^^ l^ the English language, so that evea 
points out that in magnifying the bee's foot 60 1 ^ those who take no interest in the latter half of 
diameters, the sur&ce is magnified 8,600 times; so I the volume (that devoted to the "Revelations " of 
that, assuming the other dementa of the computa- 1 the microscope) the work is indispensable. No 
tion to be correct, it would take 600 bees, instead y^^^ microscopist diould purchase even a working 
of 10, to support a kilogramme, or about two and Lj^roscope without having first careftilly studied 
one-fifth pounds avohrdupoU. But the Btrongest th© chapters on the constmotton of the Instrument 
objection to the theory of M. Bourgeois Is that the | ^nd especially upon the characteristics and tesU for 
bee*s foot has no suckers, popular writers to the | ohjectives. 
contrary notwithstanding. 

Fnii«i la DlM«se^At a recent meeting of the vuiont Its Optical Defocts mmd U&e Adapt- 
Newark, N. J. Sdentific Association, the Preddent, atlon of Spectacles. Bmbradng, First— Physi- 
Dr. Edwards, called the attentton of the members to ' cal optics. Second— Physiological opUcs. Third— 
the connection of microscopic ftmgi with disease In i Errors of Jtof^tion andl)rfects ^Accommodation, 
%ue uvuuvuuuii ui iiuOTUBwpra ittugi wiui untiMe in ^^ Optical Defects of the Eye. With seveoty-four 
animals and plants. In the discussion in regard to iUugtratiuns on wood, and selections from the test 



the connection of diphtheria with fringi, it was as- 
serted that the paradtic ftmgns is always present 
in the diphtheritic membrane; although whether 
this was a cause or a simple accompaniment of the 



typ<^8 of Jaeger & Snellen. By 0. S. Fenner, M. D. 
PhUaddphia: Lindsay A Blakiston. (Price $3.50). 
This work Is evidently addressed quite as 
much to general as to professional readers. Iti* 



dhK»ise, was undedded. Dr. Edwards stated that I »«>?• •^^ contents are very fuUy set forth In the 



whatever destroyed the ftingus would eure the dis- 
ease, and that he had secured very satisftMtory re- 
sults by the use of salicylic acid. 

— • • • - - 



The Microscope aad Its Revelations* By 

William B. Oarpenter. M. D., L.L.D., P. R. S., etc., 

etc. Fifth edition. Prepared with ibe assistance . _ _ 

^'■;S;.in%'''8^1^-TlSt?™Sf-^HlS n^Z!* ' the iubject of wWch thi. book treat.. "The eye U 



title, and the author has succeeded hi giving an in- 
telligible and accurate resume of what is known on 
the diiferent topics discussed. Severo criticism of 
the execution of this work would be out of place, 
from the fact that, shortly after it was commenced, 
the author, by an attack of retind hemorrhage, was 
prevented from nung his eyes either in origind study 
or In roviewlng what he had previoudy written. 

It Is not those done who require spectacles, how- 
ever, that will find it to their advantage to study 



Microscopicd Sodety. niustratcd with 25 plates, *"" •"»'J^«'^* ""•-«•"«'--'- "-••- *-« «j« » 
aud 449 wood engravings. Price, $5.50. Philadel- ' » *ool, and If we would use it to advantage we must 
phia: Lindsay & Blakiston, 1875. study its defects, peculiarities, and the best methods 

The works on the microscope which aro now be- of caring for It. Especldly does this apply to those 
fore the public may, without groat impropriety, be who use the microscope, for certainly to them it is 
divided into two very distinct classes— those devoted , quite as important that they should understand the 
to medicine and histology, and those which chiefly action of the eye, as that they should be familiar 
discuss subjects connected with naturd history. To with the principles upon which the microscope it- 
the former class must be assigned the works of Bede, I self Is constructed. Indeed it Is now considered 
Prf>y, Richardson and a few others, while the latter probable that many of the vexed questions which 
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have agiUted the higher depariments qf microsoopy 
will depend ft>r their solution qnite m much upon a 
more perftot knowledge of the physiology of vision, 
M upon an extension of our familiarity with mere 
optioal principles. Those who desire an easily fol- 
lowed gnide in this direction will find it in the work 
beflcxreas. 



Tlfte AmerieaM Natuntllst. A popnlar lUns- 
trated Magazine of Natural History. Boston: H. 
O. Houghton A Go. 

This sterling magazine changes hands with the 
January number, and wiU hereafter be published by 
Miesars Houghton A Co., of Boston, the well known 
publishers of the AJBamiie Monihty. We regard this 
change as a moat fortunate one. The well known 
business energy and skill of the new publishers will 
insure the wide distribution of the NaiuraUsit and 
will consequently greatly extend its influence and 
nseftilnees. The editorial staff remains the same, 
and the amount of matter will be greatly increased. 
The typograpical dress and illustrations, which have 
heretdfore giyen character to this magazine, will be 
improred, and it will be of a more popular nature 
than befbre, so as to interest the general reader as 
well as the young naturalist. The latter half of 
the magaslne will be entirely remodeled, and a de- 
partment of geography and travel added. The de- 
partment of Microscopy will be edited as heretofore 
by Dr. B. H. Ward, of Troy, N. Y. Arrangements 
have been made to report the proceedings of 
scientific societies with great promptness. A digest 
of the contents of foreign scientific journals and 
transactions will also be given each mouth, together 
with the latest home and foreign sdentiflc news. On 
the whole the journal promises next year to be one 
of the most important agents in the science edu- 
cation of the people. 



Becent Books and Articles. 

"A Text-Book of Human Physiology.** By Aus- 
tin Flint, Jr. 8vo., 978 pp. Cloth, $6. D. Apple- 
ton A Co. 

« Outlines of Practical Histology.** Bv WiUiam 
Rutherford, M. D. ISmo., 72 pp. Interleaved for 
DOtea. $1.60. Lindsay A Blakiston. 

** Elements of Zoolcwy." A Text-Book. By San- 
bom Teaney. A. M. Illustrated by 700 wood en- 
giavinga. Kew Tork: Scribner, Armstrong A Co. 

"Beport on Trichinosis, as Observed in Deai^ 
bom, Ind.. during 1874." George Sutton, M. D., 
Aurora, Ino. Jfrom Transactions of Indiana State 
Medioil Society. 

**The Nature of Light:** with a general account 
of Physicai Optics. By. Dr. Eugene LommeL Lon- 
don: H. S. King. 

'•The Work of the ChaUenger.** Nature, Nov. 
tfth, 1875. 

** Plants that eat Anhnals.* Mrs. Mary Treat, 
in AT»»*r*f^*" Naturalist, December. 1876. (From 
New Tork Tribune, with considerable alterationa.) 



Literary Aiinoiuicomeiits. 

« Guide to the Microscopical Examination of Drink- 
ing Water.** By Macdonald. Lindsay A Blakiston. 

«* The By-Ways of Science.** By Prof. R. A. Proc- 
tor. J. B. Lippincott A Co. 

< Gilbert White's Natural History and Antiquities 
of Selbome.** Edited with Notes by Frank Buck> 
land. "A Chapter on Antiquities,*'^ by Lord Sel- 
bome, and ** The Garden Kalendar.** With ori- 
ginal illustrations from drawings by Professor 
Delamotte, taken at Selbome; and from many in- 
teresting and curious objects supplied by the 
editor. Map and colored plate. MacMillan A Co. 
(This will undoubtedly be one of the most charm- 
ing and notable books on natural historv issued 
during the year.) 



NOTES AND QUERIES. 



^I have tried to use the stage of the Excelsior 
Ifioroscope for holding water containing animal- 
cules, but I have failed, for it leaks. A drop of 
water on a plain, or even a concave slide is too lUtle. 
What shaU I do ?-E. M. B. 

Take some varnish, such as copal or gold size, or 
very strong drying boiled oil, and with a small 
camel hair brash or pencfl paint a fine line round 
the glass of the stage at its junction with the vul- 
canite. When dty it will be watertight. For examin- 
ing, or rather watching the larger animalcules and 
some vegetable forms, however, we prefer a small 
watch glass. Get a flat glass (called by the watch- 
makers a luneUe), and you will And that the small- 
est size rests very nicely on the stage of the Excel- 
sior Microscope. It is easily cleaned, which is a 
great advantage. 



EXOHANOBS. 



To extend, as widely as possible, the usefdloess 
of the Akbbioan Joubnal of Micbosoopy, we pro- 
pose to adopt a feature which has proved such a 
marked success in the case of Science Gossip, viz., 
to afford to our subscribers an opportunity to ex- 
change with each other, interesting objects of nat- 
ural history of all kinds. That this system may 
prove a success, it will be necessary to adhere 
strictly to the following rules: 1. The privilege of 
anoouncing an exchange must be confined to sub- 
scribers. 2. ExcHANOis only will be admitted. 
Sales must be relegated to the advertising depart- 
ment. 8. Each exchange will be Umited to three 
lines. 

In accordance with these rules, if any of our sub- 
scriber happen to have a surplus of some interesting 
microscopic material (or objects in any department 
of natural science) which they are willing to ex- 
change for anything else of a similar kind, they can 
announce it, without charge, in the pages of this 
journal. 

For sections of Oharob Seed, for the polarisoope, 
and of Mowa Seed, showing oleo-resin glands, send 
other good objects to B. H. Philip, 28 Prospect 
street, HnU, England. ^ 

Wanted in exchange for Vegetable Slides, other 
well mounted sUdes. Address F. F. Stanley. 40 
Pearl street, Boston. 
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A !Vcw Cauaosnc.-.Hr. T. H. MoAlHster of 
this fAiy has jast ismied a new and enlarged cata- 
logue of his nUcrotoopes. In addition to mere price 
lists it oontains a great deal of nseftil information 
given in a very simple and concise fonn. 

S1&«piiig 8oA Rubber wltb m FUe— .Pxof. 
Morton, of the Stevens Institdte, states that he 
finds the ordinary thick sheet rubber, used in mak- 
ing up lantern tanks, and for many similar pur- 
poses, may be readily dressed into an exact shape 
with a file, if only it is supported by being clamped 
between plates of wood or metal in a vice. The 
file is used dry, and in all respects as in working on 
wood or metal. 

Utliltjr of l¥«t«i^l¥e«ds— -ICr. Heobi had 
a pond lirom which he took water for household 
purposes. Weeds grew rankly in it, and a friend 
advised him to procure a pair of swans and they 
would dear the pond of weeds. He did procure 
the swans and the weeds were eradicated; but then 
the water ahowed Impurities and ceased to be fit for 
use. He removed the swans, and, as the weeds be- 
gan to be abundant, the water became clear and 
pure. 

Tbe HatnnUUtB* Ad-vertleer—Mr. 8. E. Oas- 
eino, of the Naturalists' Agency, Salem, Mass., has 
commenced the publication of a small sheet de- 
voted to the advertising of books and supplies for 
naturalists. Every practical naturalist will find it 
worth his while to send for a copy. The cost per 
year is ten cents. 

Haid lHr«mU«-~BeaderB who are not familiar with 
the terms used in natural history ought by all means 
to procure a copy of Webster's Unabridged Diction- 
ary, which is very fall and accurate in this depart- 
ment. One of the greatest mistakes that can be com- 
mitted is to pass over an important word without a 
fdll appreciation of its meaning. Those who acquire 
the habit of so doing can never hope to attain to a 
sound and thorough knowledge of anything. 

BtMLiMkitMf Virocid.— A fine stain can be imparted 
to furniture made of beech or pine in a very simple 
manner. Dissolve three ounces permanganate of 
potash and three ounces sulphate of magnesia in 
two quarts of hot water. Apply this to the surface 
of the wood with a brush, and repeat if necessary. 
The manganese salt is decomposed in contact with 
the fibre of the wood, and a fine, permanent stain 
is produced. If the objects are small, a more dilute 
bath can be prepared, and the wood immersed in it 
for one or five minutes, until it is thoroughly 
stained. 

Harmontxlac Colon— The Joumai itf Eduea- 
<ion gives the following list of harmonizing colors, 



I which will be found very usefioil in selecting wall 
I decorations or colon for any purpose:— Bed with 
I green; blue with orange; yellow with violet; black 
with warm brown; violet with pale green; violet 
'with light rose; deep blue with golden brown; 
chocolate with light blue; deep red with gray; ma- 
roon with warm green; deep blue with pink; choco- 
late with pea green; maroon with deep blue; claret 
with buff; black with warm green. 

MmrylMMid. AjgrtitnltwucmX ColIege«.-We learn 
fkom the AfMrioan Fanner that for several years 
this institution has done the State no credit, nor 
even benefited, in the remotest degree, the agricul- 
tural daflses. The reasons assigned are " shocking 
maladministration,** and its diversion ttom the 
original object of its charter. It would be intecest- 
ing to know how &r the ftilure of the college is due 
to the operations of interested parties working os- 
tensibly for the public good, but really for the ad- 
vantage of their own pockets. One of tbe oldest 
agricultural collages in the country was sacrificed 
to the selfishness and intrigue of a trustee whose 
reputation as a public-spirited man was in every 
body*s mouth. 



of NwiabeiiAC Ob. 

Jeett-res— -Two methods have been hitherto in use 
for numbering objectives,— that is to say, for ex- 
pressing their focal value. The custom adopted on 
the continent of Europe is to use an arbitnuy series 
of letters or numbers, the diiforent series adopted 
by various makers having entirely independent 
values. In England and in this country, the general 
practice is to state the focal value of the objectives 
in parts of an inch; thus a quarter^inoh objective is 
supposed to be equivalent to a simple lens of one 
qnarter of an inch focus. This is a very simple, ob- 
vious and accurate method provided the makers ad- 
here strictly to it. But it i^uently happens that 
a one-fourth is more nearly a fifth or sixth than a 
fourth. A celebrated so-called four-tenth is injreality 
more nearly a one-fourth, while a fiunous one-six- 
teenth of a well-ki^own English firm is rated by our 
best microsoopists as a one-twentieth. Mr. George 
Wale, whose objectives are deservedly attaining great 
favor, has adopted the system of mariffag his ob- 
jectives and eye-pieces with their magnifying power, 
taken at the standard distance of ten inches. 
Thus a quarter is rated at 40 diameters and a 
twelfth at 120 diameters. Two important advan- 
tages result from this. In the first place the owner 
of the microscope is enabled to calculate accurately 
the exact magnifying power of every combination 
of the different parts of his instrument, and 
secondly, objectives may in this way be aoourcUdy 
rated, which is sometimes difficult, or rather incon- 
venient, on the other systems. Thus it would be 
awkward to assign to a lens magniiVlng 113 diam- 
eters, its exact focal value, but 118 diameters is not 
a very unmanageable number. 
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Work for Choap Microscopos. 

(OvtMmmi frvm pag§ 8.) 

HIIjE it IB tme that even cheap micro- 
Boopes may, in skilfal hands, be ap- 
plied to original leaearoh, it will be well for 
the beginner in microscopy to devote him- 
self to following in the footsteps of others, 
rather than to attempting to stake out newer 
paths. In this way only can he acquire the 
necessary skill, and unless he has the good 
fortune to study under able teachers, it is 
only in this way that he can secure a check 
upon the accnrai^of his operations. Thus, 
if the young worker should at the very out- 
set endeavor to make a preparation of some 
new subject, it would be almost impossible 
for him to tell whether his method and pro- 
cesses gave correct results, simply because 
it would be impossible for him, with his 
slight experience, to tell whether or not the 
various operations were appropriate to the 
subject in hand, or whether they were accu- 
rately performed. But if he should take up 
some subject which has been fully displayed 
in good engravings by authors of repute, he 
has then a check upon all his work, and can 
at onoe test the accuracy of hie results by 
the correspondence which eziBts between 
them and the standard which he is studying. 
After having attained a reasonable degree 
of expertness in the use of the instrument, 
that is to say, having learned how to arrange 
the light so as to bring out the best results, 
and to adjust the focus, so that the viewwill 
bedeav and distinct, and having also ac- 



quired a certain degree of familiarity with 
all the movements connected with the micro- 
scope, the learner should pass at once to the 
art of demonstrating for himself the princi- 
pal features of the subject he is studying. 
Preparations which have been purchased 
ready mounted are often invaluable, because 
it frequeotly happens that we cannot get the 
material wherewith to make them for our- 
selves; and they are also of great use to the 
beginner in his first eftorts to use the instru- 
ment at all, but they are apt to cause the 
waste of a great deal of time. Some young 
people take out their microscopes, evening 
after evening, and look over a few slides 
without ever devoting to any one subject the 
careful study which can arise only from a 
thorough comparison of the same thing seen 
under different oiroimistances. Such mere 
looking at slides is a sheer squandering of 
time, and should be carefully avoided, and 
that the reader may more fully understand 
what we mean, and be enabled to appreciate 
tha great importance of the point we are 
endeavoring to urge, we will give an ex- 
ample. Let us take one of the most simple 
and common of all objects— the scales on a 
butterfly's wing. Everybodyhas heard that 
the wing of the butterfly is covered with 
feathers or scales, and some persons have 
seen these scales under the microscope; 
but, as ordinarily shown, they convey no 
very clear idea either of their relation to the 
wing or of the wing itself . Suppose now that 
the young microscopist should set himself 
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to study the stmctare of a butterfly's wing, 
and the relation and function of the scales. 
No single preparation will suffice to give the 
information that is desired, and therefore it 
will be necessary for him not only to mount 
the scales separately, but to examine them 
as attached to the wing, and it will be found 
advisable to mount portions of the wing with 
the scales wholly or partially removed. Dif- 



it will be necessary to collect the insects at 
several periods of their life-history. The 
old worn wings of insects that have ap- 
proached the close of life, will fail to show 
points that may be easily detected in the 
butterfly that has just emerged from the 
chiysalis, and for some purposes it may be 
necessary to anticipate the time at which the 
insect assumes its final condition. When 




SILK-WOBM IN ITS VABI0U8 STAGES. 



ferent shaped scales also will be found on 
different parts of the wing, and it will be 
well to put up such a series of preparations 
as will clearly show their distribution and 
arrangement. After having studied the form 
and distribution of the scales, the student 
may proceed to examine their physiological 
structure and relations, and for this purpose 



we get through, our cabinet may not be filled 
with a very brilliani collection of objects, 
but it will contain a very interesHng one, 
and we will know a good deal about butter- 
fly's wings and scaler— a great deal more than 
those who have merely examined twenty or 
thirty dollars' worth of '* splendid " ol^'eots. 
Such work as is involved in the line of 
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study that we hare sketched out, does not 
require a very expensiTe microscope. Ob- 
jeotiyes which will fail to show the lines on 
certain diatoms will be found to show a 
great many valuable points in physiology, 
and those who cannot ohtaiaflrst-dass lenses, 
may console themselves with the reflection 
that pediaps this very circumstance is a 
fortunate one, since they might otherwise 
be tempted to waste their time in seeing how 
well they oould show the markings oi^ dia- 
toms and podura scales. 

The method of working that we have in- 
dicated may be a very slow one, but by 
carefully studying one object in this manner, 
the student will acquire greater skiU and 
more kuowledge than he could obtain by 
rears of mere desultory looking at things. 
It is recorded of one microscopist that 
during his investigations into the structure 



of pupa or chrysalis; and if we examine a 
small piece of one of these cocoons under 
the microscope it will be found to consist of 
delicate threads mixed with singular spiney 
hairs. These threads are a true silk, but 
for several reasons they cannot be used in 
the manufacture of clothing. Owing to the 
hairs with which they are entangled, they 
cannot be unwound, and they are neither so 
lustrous or so strong as to produce a beauti- 
ful or durable fabric. But to those who 
have no opportunity of examining the 
cocoons of the silk moth, they convey no 
bad idea of one stage in the production of 
silk. 

The silk used in the arts is the product of 
several different kinds of moths, the chief of 
which is the Bombyx mori (literally silk cf 
mulbeny)t so called because it feeds wholly 
on the leaves of the mulberry tree when it can 
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of the fly's foot, and the functions of its 
several parts, he made over two hundred 
preparations, each one illustrating some 
special pointi 

• • • 

Silk as Seen Under the Microscope. 

IN order to <e9 any object under the mi- 
-^ crosoope, it is necessary that we know 
flomething of what we axe looking for, 
since nothing can be more certain than that 
the eye sees only that which it brings the 
powor to see. In order, therefore, that we 
may see and understand the appearance 
presented by silk under the microscope, it 
is necessary that we learn something of the 
numner in which it is produced. 

Bvery one has noticed the curious egg- 
e^ped oocoons which at the dose of «u- 
tonm are to be found in every fence comer. 
These ace the coverings spun and woven by 
oonuBon haiiy caterpiUars for themselves 
while they are lying in the torpid condition 



procure them. The moth itself, its eggs, 
the full-grown caterpillar, the pupa and the 
cocoon are shown in the engraving on the 
opposite page, it being understood, how- 
ever, that the pupa is never natarally 
exposed as there shown, but is always 
within the cocoon. 

The oyde of changes through which the 
insect passes are as follows: First we have 
the eggt which is about the size of a grain 
of mustard seed, and of which it takes 
35,000 to weigh one ounce. These eggs 
are an article of commerce, and since the 
opening of a railroad across this continent, 
whole car-loads have been sent from China 
and Japan to Europe. When placed under 
proper conditions these eggs produce tiny 
worms, which« however, are most voracious 
feeders, and grow so rapidly that in a few 
weeks they attain a lengtii of two and a 
half to three inches, and a weight of more 
than nine thousand times that which they had 
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at their birth I The worm is now ready to form 
a oovering for itself before it afisnmes the con- 
dition of a papa or ohrysaliB, and this ooy- 
ering' consists of vexy fine threads, con- 
stmcted as follows: The silk-worm has two 
reservoirs of a very fine gummy substance, 
secreted by the animal, and these reservoirs 
are connected with two ducts which open 
just beneath the jaw and are very minute. 
Through these ducts the two fibres of silk are 
drawn in a semi-fluid condition, hardening 
by exposure to air, and forming a double 
thread, as shown in the engraving on page 27. 
When reeled from the cocoon several of 
these double threads are combined into one, 
but the original structure of silk from the 
true silk-worm can almost always be re- 
solved into that which we have described. 
There are other sources of silk, that is, 
other caterpillars which produce a market- 
able article, and we do not know whether 
or not all of them present the same special 
' characteristics. Silk has also been gathered 
from spiders, and at one time Prof. Wilder, 
of Oomell University, entered enthusiastic- 
ally into the investigation of the silk-pro 
ducing qualities of a spider which is found 
abundantly in South Carolina. Of late we 
have not heard much of spider's silk. The 
subject is an interesting one, and if any 
special information turns up in regard to it 
we will give it to our readers. 
■ • ■ 

The Greensand and its Origin. 

« « « * bnt whether it was meohAnloal abrasion 
or chemical Bolntion that removed the foraminiferal 
Bhells, whOM internal casts formed the greensand 
deposit of the Oretaoeons epoch, mnst remain for 
the present an open qnestiou.**— Dr. Carpenter *K>n 
the Nature of the Sea-bottom procured by H. M. S. 
ChaJBLsnger.** {Ann, and Mag. af NaL HitL vol. xv., 
No. 88, April 1876.) 

THiS author of the paper from which the 
above is extracted, proceeds on an as- 
sumption which I have met with repeatedly, 
and which is based on an oft-quoted state- 
ment made by the venerable Ehrenberg, in 
1853, to the effect that the grains of Cheen- 
sand are for the most part, if not entirely, 
internal casts of Foraminifera in mineral 
glanconite. Dr. Carpenter has no hesitation 



in accepting this statement as proved, and, 
as shown above, with no qualification what- 
ever, nor, as far as appears, with any at- 
tempt at verification; thus giving the weight 
of his name to the assumption that Green- 
sand is a rock made up of oasts of Fora- 
minifera. Now as it is not a fact that green- 
sands of the Cretaceous epoch are always 
composed of foraminiferal casts, it is time 
that the statement of Ehrenberg, indorsed 
so unreservedly by Carpenter, should be 
challenged. living in a diAtrict where the 
Greensand is well developed, I long since 
unsuccessfully attempted to discover the in- 
ternal casts of which I was told it was com- 
posed. As far as Lreland is concerned thia 
is not so. Foraminifera to the number of 
over 100 species abound in the overlying 
chalk, the specimen^ being most beautiful 
and perfect; but only one species recorded 
from the Greensand, which, however, ia 
not a cast, but a calcareous shell. This it- 
self is almost conclusive against the assump- 
tion that the g^uconite grains are casts, as 
we can hardly suppose that amongst millions 
of shells none would escape destruction. 
Further, shells of Foraminifera do occur in 
the Cambridge Greensand, not mere casts, 
but i>erf ect calcareous tests, having all the 
charaoterisfic surface-ornamentation, and 
without any infilling of glauconite. The 
occurrence of these shells in the English 
Ghreensand does away with the notion that 
there was something in the waters of the 
Greensand seas that was destructive of cal- 
careous shells. Dr. Carpenter also forgets 
tiiat the Greensand yields us molluscan 
fossils in abundance, and that not in the 
condition of casts, but having their calca- 
reous tests preserved, and showing the 
finest strin uncorroded. I have already 
stated that I was unable to find any forami- 
niferal oasts in our Greensand, but, as my 
leas-practioed eye might err, I requested my 
friend, Mr. Joseph Wright, F. G. S., to ex- 
amine the material with the microscope, 
which he kindly consented to do, portions 
of the Irish Ghreensaad, and also Greensand 
from Cambridge, jMSsing under his scrutiny. 
I have every confidence in Mr. Wright's 
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judgment and acuteness, he having detected 
in ^e chalk rocks of Antrim, Down, and < 
Deny, in the coarse of three years over | 
which his examinations extended, more than ! 
120 flfpedeB of Foraminifera and Ostracoda, 
in addition to sponge spicola, and Bryozoa,* ; 
being aboat one-half the number examined | 
by Ehxenberg himself from cretaceons rocks i 
dnring a long series of years. Mr. Wright { 
was eqnally nnsnooessfnl as myself; the 
rounded angular grains are in most cases too 
large, and present no real resemblance to the 
many well-marked forms of Foraminifera. 

The assumption that the Qreensand is 
formed of caste of Foraminifera should be 
rejected for the following reasons: — 

Ist Foraminiferal shells do occur plenti- 
fully and uninjured in the Finglish Green- , 
sand; ergo there is no cause for assuming! 
the wholesale destruction of calcareous 
shellH in that epoch. 

2nd. Calcareous tests of mollnsca have 
remained; casts are rare in the Greensand. 
3rd, and oondusiye. The grains of glau- 
conite in the Irish Greensand, when exam- 
ined undfer the microscope, show no real 
resemblance to Foraminifera. 

Whilst, for what seem good and sufficient 
reasons, coming to the conclusion above 
stated, I do not mean to assert that Ehren- 
berg stated anything but what was correct 
aa regards the material he examined. 
Doubtless what he saw seemed to bear out 
his assertion; but hasty generalizations are 
the grea t e s t fault of our times, and it is to 
be deprecated that erroneous statements 
diould go forth under the sanction of high 
authorities in the scientific world. When 
one finds that Dr. Oarpenter makes a false 
assumption in a matter that comes under 
our own observation, it is hard to avoid 
thinking that he may be equally in error re- 
garding such aha^ question as Eozoon 
venu* the minerU ophite. If any reader 
of Scienoe-GosHp wishes to examine the 
subject for himself, I will be happy to send 
him some of our Greensand for that pur- 
pose. — S, A. Stsuiort in Science Gossip. 

* Vide "Addxi&I Beport and Proceedings of the 
BelfMt NatmliBtt* Meld Clnb, 1878-4." 



Oounting the Blood Globules. 

At a recent meeting of the Medical Society 
of London, Dr. H. Lawson exhibited M. Hay- 
em's novel method of counting the blood- 
globules, the apparatas used being from the 
mannfiictory of M. Nachet, the celebrated op- 
tician of Paris. It was shown, by aotoal exam- 
ation of a specimen of blood, that there were 
about 4,455,260 red globules in the space of a 
cubic millimetre; that is, in a cube whose edge 
is a little less than .04 of an inch, and its bulk 
about .0006 of a 'cubic inch. We will describe 
as briefly as possible the mode of conducting 
the examination. 

On the stage of the microscope was an ordi- 
nary plain glass slide, on which was cemented 
a piece of thicker glass whose central part was 
removed. This space was exactly one fifth of a 
millimetre in height, and, when a covering glass 
was placed on it, contained a quantity of liquid 
whose depth was precisely one fifth of a milli- 
metre. Then in the eyepiece of the microscope 
was a micrometer which was divided into 
sixteen squares, which in the aggregate 
were equivalent to one fifth of a millimetre 
squared. This furnished a measure by which 
on looking down through the microscope one 
could estimate the number of red globules in 
the cubic fifth of a millimetre. But the glob- 
ules, if the blood had been undiluted, would 
have been infinitely too numerous to be 
counted. Therefore \>j another instrument 
exactly two cubic millimetres of blood were 
taken from a wound, and then, by another 
somewhat like it, but larger in size, half a cubic 
centimetre, or 500 cubic millimetres, of serum 
I (which had been obtained from a dropsical 
patient) was taken up and mixed with the 
blood thoroughly. This liquid was placed on 
' the prepared slide till it filled it exactly, when 
' the cover was placed upon it. On then looking 
j through the microscope it was quite easy to 
! count the globules, which were found to be 142 
in number. This multiplied by 125, to bring 
it to the cube, gave 17,750, which, multiplied 
by 251, or quarter of a centimetre plus 1, gave 
a total of 4,455,250. From this the number in 
a cubic inch can be readily calculated. It will 
' be found to exceed seven hiUUms, a number of 
which we can form no adequate conception. — 
Boston Journal cf Chemistry, 



I — There are now 175 silk establishments in 
the United States in successful opemtiou. 
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Science in the Court-Room. 

AM0NQ6T the numerous important ser- 
vices rendered by soienoe to mankind, 
none are of greater value than the aid 
which it affords in the administration of 
justice. But while these services are inesti' 
mable, when derived from able and con- 
scientious sources, the danger to be appre- 
hended when an ignorant or venal pretender 
assumes the role of exi>ert, is of the grav- 
est kind. Some men seem willing to sacri- 
fice everything in their eagerness to astonish 
the multitude with apparently wonderful 
exploits, and their highest ambition is not 
to attain to the serene pleasure which a con- 
sciousness of having aided the cause of jus- 
tice inspires, but to dazzle the gaping 
crowd with accounts of what the great 
Professor So-and-So has done. 

During the past few months we have had 
several instances in which science, and es- 
pecially the microscope, has been called to 
answer questions, upon the replies to which 
depended a decision in regard to the guilt 
or innocence of persons charged with capi- 
tal crimes. In some of these cases the work 
performed by the experts has been credit- 
able to themselves and conclusive in the 
minds of those best fitted to form a correct 
judgment. Other cases have not been so 
satisfactory. 

The latest case, and that in which the 



evidence was probably the most satisfac- 
tory, is that of Bubenstein, convicted of 
murdering his cousin, Sara Alexander, in a 
cornfield in the suburbs of Brooklyn. Here 
Prof. Eaton, a well known scientist, after a 
careful miorosoopical examination, found on 
the prisoner's boots: 1, mud or soil similar 
to that of the field in which the girl was 
murdered; 2, blood which might have been 
that of a human being; 8, fragments of com 
husks; 4, woolen fibres similar to those of 
the murdered woman's shawl. An attempt 
was made to show that these evidences of 
crime might have been derived from other 
sources, but with only partiaf success. The 
com husks might have been picked up in 
New York, but the soil certainly could not 
haye been so obtained. To break the force 
of the evidence derived from the blood- 
stains, it was proved that chickens had been 
slaughtered near the residence of the ac- 
cused, but, as every microeoopist knows, 
this evidence, even though truthful, could 
not explain the presence of stains of human 
blood. The evidence afforded by the woolen 
fibres was of course only cumulative, and 
not decisive. So far as we can judge from 
the reports in the daily papers, no excep- 
tion can be taken to the expert testimony 
in this case, nothing having been advanced 
which the microscope could not be made to 
decide infallibly. 

Such has not been the case, however, in 
all the cases that have come under our 
notice. When a man swears positively not 
only that a particular hair has been de- 
rived from a given species of animal, but 
from a given individual^ we are at a loss 
which to wonder at most — ^the superlative 
self-conceit of the witness, or his supreme 
indifference to the sanctity of an oath! So 
likewise when a witness swears positively 
that a certain stain has been made by human 
blood, and by no othei^kind, he must be 
either very ignorant or very wicked, or 
perhaps both. 

Sudb witnesses and such testimony serve 
to bring discredit upon science and upon 
the evidence of the cautious, conscientious 
and experienced scientific expert, and it is 
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a serious question as to whether onr piesent 
system of employing experts is not calcu- 
lated to foster the race of oharjatims, who 
are ever more ready to take the stand than 
is the truly scientific man. 



A Valuable Contribution to Natural His- 
tory. 

EYEBY stadent of the Diatomaoese is 
well aware of the reputation of the 
Iftte Dr. De BfiBbisson, of France, as one of 
the cultivators of this branch of science, and 
that he was one of the most voluminous con- 
tributors to the number of species and genera. 

Prof. H. L. Smith (himself a master in 
this line) has secured at great cost the whole 
of the material which De Brebisson had col- 
lected during the last thirty-five or forty 
years, and is now preparing for sale, from 
the De Brebisson collection and his own 
oabinet, slides of species authentically 
named by De Brebisson or himself. This 
series of slides will contain many of Dr. 
De Brebisson's species, which can be ob- 
tained from no other source, and conse- 
quently will be invaluable for authenticating 
doi btf ul species. 

They will be issued in series of one hun- 
dred slides each — each labeled with the 
name, sometimes with the synonyms, and 
often with references to the work and plate 
where originally figured. The first and 
aecond centuries have already been issued, 
and the third is nearly ready. The whole 
may require five or six hundred slides. We 
understand that Mr. Stodder, of Boston, 
will fill orders for these slides. 



Postal Micro-Cabinet Club. 

EcL -Am, Jotir. Microscopy. — ^Will you 
allow me, through the medium of your 
journal, to call the attention of other sub- 
scribers, and all interested in microscopy, 
to the American Postal Micro-cabinet Club? 

The ol^ect of this dub' is to extend a 
knowledge of Microscopy, by the circulation 



and constant exchange of microscopic 
specimens among its members. It is estab- 
lished on a plan similar to the English club 
for the same purpose, and already counts 
within its ranks some of the most distin- 
guished microscopists in this c^)untry. 

Applicants for membership must either 
be recommended by members of the club, 
or else have had some previous knowledge 
and use of the microscope. The annual 
subscription is fifty cents. For a copy of 
rules, and other information, address Bev. 
A. B. Hervey, No. 10 North Second street, 
Troy, N. Y. I have been a member of this 
dub for some months, and from experience 
can recommend it to any one who desires to 
increase his microscopical knowledge. 

2few Orleans, La, m. s. b. 

• • • 

An Optical Illusion. 

St Simon, in his fi&inoas **Memoire8," de- 
scribing the personal appearance of the twelfth 
Duke Of Albuquerque, diaracterizes his hair as 
** coarse and grwii,** The question here arises, 
was the duke's hair really of this color, or was 
St Simon the subject of Daltonism, or the vic- 
tim of an optical illusion ? That the latter was 
in all probability the fiftot, is shown in a com- 
mxmioation made to the Paris Aoademy of Sci- 
ences by the venerable M. Ohevreul, '*the old- 
est student in France." On the day when the 
Duke de St Simon saw Albaqaerqne, the latttjr 
wore a &iitioofc'« Uood coat of coarse cloth, with 
battens of the same, and his hair hung down 
on his shonlders. "Now,** says Ghevreul, "if 
we take hairs of a certain color, and arrange 
them on a red ground in parallel lines, making 
a small ribbon of them, and place beside them 
exaoUy similar hairs on a white ground, the 
fdrmer relatively to the latter will appeat 
green. If for white we substitute orange, the 
hairs on the red ground will assume a bluish 
tint; if riolet, a yellow tint; if green, a ruddy 
tint; if blue an orange tint; and finally, if we 
substitute black for the white ground, the 
hairs on the red ground will become whitened. 
In short, if we look at a broad surfiftoe of one 
simple color, we see it and appreciate it abso- 
Mekf,, If we see it in juxtaposition with an- 
other color, or still better, at the centre of a 
broad surface of another color, we see it re- 
latively, and the sensation produced by it will 
be quite different" 
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Measurement of Velocity of Light. slide face npwuds, transfer it to the stage of the 

Professor Comn, of the Ecole Polyteohniqae, , microscope. 
Paris, uses an instrument for the measorement ^y **>*• method an extreme^r minnte quantity of 
of the Telodty of hght between stattons of ob- "^ »*«>°» «>1'***«° «' hemoglobin is obtained, the 

serration, depending on an electrical register. P^* ^' ^*^Iu^ V ''^^f . ^.^ll'''^^ 
. *^ ^, ^ .^ _.^, . , , ° .- under a one-fourth objectiye, and tested by the ad- 
mg apparatus, the results with which are fliUd i^^^^^^ ^, ^^ spectroscopic eye-piece. Dr. Bich- 
to be more satis&ctory than those obtained by ^^^^^ ^ates that in one case, five months after a 
Foucault*s method. Foacault determined by murder had been committed, he was able to obtain 
his experiments whether light was diffused i well marked absorption-bands, easily discriminated 
more rapidly in water than in air. and esti- from those produced by a solution of alkanet root 
mated its velocity in air at 185.157 miles a sec- with alum, and those caused by aninftision of cooh- 
ond. Professor Gomu's estimate, based on the i^^^ ^^^ ^^^ same salt, from ^ scrap of stained 
data of his new instrument, is 186.660 miles a "a'wiMn one-fiftieth of an inch square. After exam- 



second. Fizeau's experiments with his toothed- 
wheel apparatus gave a velocity of 194,212 
miles, and in English text-books the round 
figure 196.000 miles is eommonly given. 



Experiment with a Oook. 
Place the bird upon a table or board, and, 
holding his wings down close to his sides, a from the glass with a thin piece of moistened 



ming the spectrum, the white corpuscles and the 
remahas of the red Corpuscles may be discovered 
by the use of high powers, and it is possible, he 
thinks, in this way, by measurements carefully 
made, to discriminate between the corpuscles of 
human blood and those of the ox, pig, horse, and 
sheep. Lastly, to make assurance triply sure, be 
proceeds to wipe off the tiny drop of blood-sohition 



second person must now bend down his head 
until his beak touches the board or table, and 
straight out from his beak draw a line of white 
chalk in fVont of him. This done, the person 
who has been holding the bird*s wings may 



blotting-paper, and allow to fall upon it a little fresh 
tincture of guaiacum, and then a drop of ozonized 
ether, which will at once evoke the deep blue color 
of the guaiacum test for blood. 
A Simple Colleetlng Bottle— By substituting 



leave him stiaightway: he wUlnot make the I <»'^ "* ™''»^,*°'''°K '°''..''f»«!~"'? "*» *^^ 
,. , , . ~_. . ». ■» * _»!. I orately fitted metal pipei,itii freqnentiy poanble 

Slightest effort to stir. Nay, further, you may I ^ J,,^^^^ effideniapparatuVVt a very moder- 
clap your hands or shout close to hun, without j ^^ ^^^ ^he bottle shown in the annexed engrav- 
rousing him fh)m his apparent lethargy, from I i^g f, an illustration of this fact. A common wide- 
which though, he will ultimately recover.-— Sci- 1 
ence Gossip. 'j 



(6m Wtixh iAbk 



Improved Metliod of BIxMnlmlac 
Stains hy tl&e BElero-Spectroaeope— Dr. Biohard- 
son, of Phih^elphia, gives the following directions 
for examining blood-stains: Procure a glass slide 
with a cfrcular excavation in the middle, and moisten 
the edges of the cavity with a small drop of diluted 
glycerine. ThorougUy dean a thin glass cover, 
about one-eighth of an inch larger than the exca- 
vation, lay it on white paper, and upon it place the 
tiniest visible firagment of a freshly dried blood-dot, 
which need not weigh more than the 25,000th of a 
grain. Then with a cataract needle deposit on the 
centre of the cover near the blood spot a speck of 
glycerine notlarger than a full stop(. ), and with a dry 
needle gentiy push the blood to the brink of the 
microscopic pond, so that it may be just moistened 
by the glycerine. Finally, insert the slide upon 
the thin glass cover hi such a manner that the 
glycerine edges of the cavity hi the former may ad- 
here to the margin of the latter, and turning the 




COLLECTI-VG BOTTLE. 

mouthed bottie is fitted with a good sound cork 
having twe holes bored hi it. Through these holes 
are passed two tin ftmneU, arranged as shown. The 
ftmnel on the inside is covered with fine cloth, held 
in its place by a rubber ring, which is prevented 
from slipping down by means of a wire ring soldered 
to the funnel. Water poured into the ftmnel 
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through the exterior ftmoel pMses oat through the 
filter ftnd the mbber tnbe, and le»yes behind it all 
the mioroecopic fonns which may be present. 

C?o«Mterftitlng lit m. Neir Field. — ^Hicro- 
■oopic slides are aboat the last things that one 
wonld expect to be fraudulent, bnt a correspondent 
of The Academy states that some of the Conti- 
nental manafactnrers, who have had a good repu- 
tation hitherto, are cheating their customers. It 
appears that many polarisoope objects are offered 
for sale, purporting to be plates of minerals, which 
are nothing more than ingenious manipulations of 
colored glass and cheap minerals. Thus, sparta- 
Hte, for instance, is imitated by means of a piece of 
dark red glass, on which is placed a thin section of 
caldte. ThA combination is (hen mounted in 
Canada balsam between two plates of glass. An 
optician at Berlin is said to have originated these 
iagenious slides. 

S«b«tlt«to for RotAtlng Stas«>— Those who 
are familiar with Beck's very elegant object-holder 
know the great advantage which arises from pre- 
senting opaque objects to the light in all directions. 
Some objects, such as feathers, and some minerals, 
iron-glance for example, have their appearance en- 
tirely changed by a variation in the direction in 
which the light strikes them. The simple piece of 
apparatus shown in the annexed engraving answers 
as a very good substitute for Beck's holder, and for 



of the tube), may then be poured into a small por- 
ceUun (tared) dish, the spirit evaporated off over a 
water bath, the dish containing the chicory dried in 
the w^ter oven, then cooled and weighed. The 
weight of the porcelain dish subtracted from the 
total weight, will give nearly the exact percentage 
of chicory in the 1 gramme of sample taken. 

Jno. H. Mabtin, F. B. M. S. 

HardcnlAg TlMtaes— Out the diseased or other 
animal tissue into required size. Soak in alcohol 4 
or 6 days; then dye in alcoholic dye. Wash the 
tissue well in acetic add; then place in strong 
solution of gelatine and simmer for about 8 hours. 
Take it out and place in saturated solution of 
chrome alum for 10 hours, then dry gradually. It 
will soon be found ready to cut. Mount in balsam 
or glycerine jelly. Jno. H. Mabtxn, F. B. M. S. 

ProllMeor Tyndall om m Gt- rma.**— In a recent 
lecture at the Boyal Institution, Prof. Tyndall gave 
the results of bis experiments on this subject, and he 
also pointed out some of its possible practical beir- 
ingswhen viewed in relation to medical science. 
The basis of Professor Tyndall's experiments is 
that, in the course of searching for means of ob- 
taining air firee from floating motes, he found that 
if air is allowed to remain in a closed air-tight 
vessel covered inside with glycerine, in the course 
of three or four days it deposits all its motes which 
adhere to the glycerine, and it thus becomes quite 




OBJECT HOLDEB. 



the rotating stage, as used with opaque objects. 
Its oonstmotion is too obvious to require much ex- 
planation. The base is a slip of metal 8 inches by 1, 
with a large hole to permit the passage of light 
when the lieberkuhn is used. The object is at- 
tached by gum or balsam to a small block, which 
rotates horisontaUy in a ring, and which can be 
turned round vertically by means of the milled 
head attached to the wire which carries it. We 
have had it in use for many years, long before we 
heard of Beck's device, and find it very convenient. 
Te«t Iter Mgtintmtin^ tike Proportion of 
Clilrory In Goflbe— Take 1 gramme of the adul' 
terated sample (proved to contain chicory by the 
previous microscopical examination); mix 60 c c 
methylated spirit, and 20 c c paraiBn, by shaking in 
a soitable tube until the mixture looks creamy; then 
(immediately) add the 1 gramme of sample; shake 
well for 5 minutes, and allow the fluids to separate. 
Then pour off the upper fluid, i e. paraiBn, which 
eontafais aH the coffee. The methylated spirit, con- 
taining the chicory (which has settled at the bottom 



free from them. The test of its perfect f^edom is 
to pass a powerflil beam of light through the case, 
Tvheu, if any motes are still floating, they make 
known their presence by reflecting the light. With 
air thus purifled, Professor l^dall has made a long 
series of experiments bearing on the question of 
spontaneous generation and on disease germs. 
From these experiments Professor T3mdall argues 
that sewer gas of itself is harmless; it is the germs 
floating in the sewer gas that sow disease. If there 
are no disease germs present, the gas does no harm 
Another set of experiments on the horizontal and 
vertical distribution of motes led to the conclusion 
that life germs float in littie clouds, since an im- 
mense number of tubes exposed in different parts 
and at different heights in the laboratory showed 
that some were affected many days before others. 
Clouds of disease germs may explain a puzsle to 
surgeons— why a wound going on well for a while 
should suddenly, and without apparent reason, be- 
come putrid. It may be that it is being dressed 
just at a time when a " germ cloud" is passhig. In 
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his ooQolading remarlu, Piofeuor T^dall referred 
lo the fkot that it Iim remained for modem ideDce 
to difloover that, more thui by battle, or aooident, 
or fiunine, humanity giiflen from dleeaie germs 
oonTeyed in air and water. 

BvldenUynot » Mteroaeopist— A writer in 
the National QuarteHy Beoimo, diaoassing the 
prospect of onr seeing the ultimate atoms of matter, 
says : " It would, however, be oTerstating the pros- 
pect very materially to intimate, as some enthusiasts 
have, that the final definition of matter, except in 
Aristotle's view of the ease, will ever be aooom- 
pUshed through the agency of the miorosoope; for 
the highest power of Beok*s best binoouUu- instrn- 
ment, 10,000 diameters, or 1,000,000,000 areas, to be 
multiplied by 60,000 in the matter of diameters, or 
by 2,600,000,000 in the matter of areas, the primitive 
atom, if that interesting subjeci of speouUtion may 
be regarded as having an entity at all, would 
scarcely be revealed— a consideration thai shows 
the utter hopelessness of penetrating to the very 
beginnings of life by any miracle of microscopy 
that the optician will ever be able to fturnish, the 
practical limits of the instrument having already 
been pretty nearly attained." A writer who talks of 
a binocular instrument as the one by which the 
highest magnif^g power can be obtained, is hardly 
qualified to give an opinion upon questions relating 
to " the practical limits of the instrument." 

Add in OrovrflnK lUiots— If seeds (of barley, 
for instance), be allowed to sprout between moist- 
ened folds of litmus paper, the newly developed 
roots, according to Ferd. Oohn, attach themselves 
strongly to the paper, and color it intensely red. 
The course of the growing roots may be distinctly 
traced on the back of the paper by means of the 
red streaks. To this development of a non-volatile 
acid Id the roots must be partially ascribed the so- 
lution and assimilation of inorganic matters of the 
soU. 

InterMtiuK Optical Bbcperiment— Prof. F. E, 
Nipher sends to Ifature the foUowing pretty optical 
experiment. Observe a white cloud through a 
plate of red glass with one eye, and through green 
glass with the other eye. After some moments 
transfer both eyes to the red glass, opening and 
dosing each eye alternately. The strengthening 
of the red color in the eye, fktigued by its comple- 
mentary green, is very striking. Many modifications 
of the experiment will readi^ suggest themselves. 

The Cells in a large mushroom weighing four 
«nd a half pounds, were found by Worthington G. 
Smith, to number 106,606,000,000,000. Bach of 
these is ftimished with a eoat or cell wall, and con 
tains within itself protoplasm, water and other ma- 
terials. These cells are so extremely light that in 
one Bpedes of fdngus it takes 1,634,820,000,000 to 
weigh an ounce troy. 



TBAH8A0TI0N8 OF 800IBTIX8. 

Note.— It will afford ns great pleasure to publish notss 
of the tnuiiaotiona of any of onr miorosoopiesl societies. 
The limited spaoe at onr command precludes the tix- 
sertlon of lengthened aeoounts of mere business detaiU. 

S»n Fnknctaeo MtcnMOopleal Society. — ^Tbe 
meeting held on the 20th of January, seems to have 
been one of special interest. Several additions were 
made to the library, and to the cabinet, and several 
interesting papers were read. Mr. Hanks described 
his method of examining Book Structures, which 
offers important advantages to those who have not ^ 
good apparatus for preparing their sections. He 
grinds the mineral in a mortar, and, after sifting 
the powder through a fine sieve, mounts in balsam 
a part of the material, while the remainder is 
treated with nitro-hydrochloric add, and a sample 
of the residue mounted in another slide in the same 
manner as the first. Hornblende and mica, which 
are so troublesome to define under many of the 
old methods of microscopic examination, offer no 
difficulties under Mr. Hank's treatment, and with 
portions mounted as opaque, in section, and treated 
with liquor potasss in addition to the two above, 
one has a series of five slides which offer speoiai 
ftcilities for examination with a binocular instrument 
and with polarijsing apparatus. 

Dr. Harkness exhibited a specimen of wheat rust 
fbund on a choice sample of grain sent to the 
Academy of Sciences by Prof. Geo. Davidson, who 
gathered the same in the YaUey of the Nile during 
the month of May last. The Doctor stated that 
this proved to be the uredo fhiit of the Ptiocinia 
graminis, 'lliis fhngus had attacked not only the 
stalks, but also the leaves and glumes of the plant. 
The Doctor remarked that the ftmgus had evidently 
been developed upon the wheat during its trans- 
portation. 

As proof; the samples bear evidence of having 
been carefhlly selected as the most perfect of their 
kind, and as the unsightly spots are visible to the 
unaided eye, they would, if existing, have led to 
their rejectiou. 

As a further proof, the Doctor stated that during 
a prolonged residenoe in Egypt, some years sinoe, 
he had examined many fields of wheat, during every 
stage of its growth, and had never noticed a single 
instance of the rust; the climate being altogether 
too dry to admit of its growth. He further stated 
that Fimgologists universally refer the ^Puodnta 
graminu to America as its proper habitat. Hence 
his oondusion was drawn, as above stated, that the 
spores being already in existence upon the grain 
when gathered, were in (rantito, developed through 
the infiuenoe of moisture imbibed. This may be 
accepted as another fibot in evidence to prove the 
universality of spore distribution. 

Other interesting diacnssiomi were held upon in- 
sectivorous phmtB, a new dye from a species of 
lichen gathered near S^uoeUts, etc. 
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A Chftldeto ibe aUevfMeopicAl KxantiuAtion 

oTDrlBUam WmUr. By J. D. MacDonftlcL M. 

D. B. N., F. B. S. ^tfa ii Uthographic plates. 

Philadelphia: LindBay & Blakiaton. 

Thli work is addressed chiefly to those who, as 
health officen, have occasion to determine the 
quality ot a given water for drinking purposes. 
While pointing out clearly and accurately the nature 
of *the Tarioos impurities which may be detected by 
tb^ microscope, the author acknowledges that we 
bare not at our oommand snlBcient data to deter- 
mine the sanitaxy import of the various forms which 
present themselves. " No attempt has been made 
to link particular forms, with special eflTeots; it is 
doubtftil, indeed, if this be possible at present, be- 
yond a limited extent, being rather a point for the 
enqniiy of future times, which this little work can 
only purport to aid." At the same time our author 
very justly renuuks that " though there is no good 
evidence of their hurtftd action, no one would 
besitate to oondenm a water oontaining Bacteria or 
ftmgi, or iwarming with the lower forms of life;' 
and it is to the mioroscopist alone that we can look 
for information as to the presence of these noxious 
ol^ts. 

There is however, another and larger class of read- 
era to whom the work before us must prove of 
great value. We refer to mere beginners in micro- 
scopy, who take pleasure in examining natural ob- 
jects and especially the curious forms of animal and 
vegetable l^e found in water, and who, lh>m want 
of Gaining, are unable to identity and name the ob- 
jects which they see by following out a regular 
system of classification. Such persons oan most 
^tsily find out the names of the objects which they 
esiaoatne by referring to a good series of plates, and 
we know of no work, at a moderate prioe, that oan be 
eompared with the present for excellence and com- 
pleteness. It is true that the engravings are not 
very finely executed, but they are accurate and 
eharaelerittio, and even a tyro who should see an 
object under the microscope would find no difficulty 
in identifying it amongst the figures in this book. 
To those who cannot afford such expensive books as 
the ICicrographio Dictionary and Pritchards* Inftt- 
soria, this handy volume will be invaluable. 



A Course of I<ectiires on Pliyslology-t As De- 

liyered by Prof. Kuss at the Medical School of 
the University of Strasburgh. Edited by Mathias 
DuTal, M. D^ etc., etc. Translated from the 
Second and Itevised Edition by Bobert Amoxy, 
M. D., formerly Professor of Physiology at the 
Medical School of Maine, etc. Illustrated by 160 
woodcuts inserted in the text. Boston: James 
Oampbell. 

It is generally admitted that while we have sev- 
era! very excellent and elaborate works on physiol- 
ogy, there are none of moderate extent which pre> 
sent a clear and accurate view of the present state 
of the science, eQ>eciaIly of those subjects which 
depend upon mioroscopio anatomy or histology. 
The work before us, which in its preparation has 
combined the efforts of three able and distinguished 
physiologists, seeks to' supply this want, and it does 
it weU. It is by no means what is commonly called 
a "popular treatise "—meaning thereby a work 
which skims the surface and merely presents a 
readable sketch, which may give pleasure, it is true^ 
but which cannot convey sound and thorough in- 
formation. It gives very complete views of all the 
most important departments of human physiology, 
and is fblly adapted to the needs of the earnest 
student, whether he be pursuing his studies alone 
or tmder the instruction of a competent teacher. 



"Vbe Bllerescope in Gynseeologjr. By A. 

Mead Edwards, H. D., Newark, N. J. 

This paper, which is reprinted from the traus- 
sctioDS of the Medical Society of New Jersey, pre- 
ssDti a very dear statement, not only of the general 
cialma of the mierotoope, but of the especial lines 
in which that instrument may be of service to those 
who devote special attention to the class of diseases 
nentioiied. Copies can no doubt be procured firom 
Br. Edwards. 



Tl&e Student's Mnnual. Designed by Specific 
Directions, to Aid in Forming and Strengthening 
the Intellectual and Moral Character and Habits 
of the Student. B7 Bev. John Todd, D. D. New 
and Bevised Edition, to which are added Notes 
by the Author. Northampton, Mass. Bridgman 
k Childs. 

It is now nearly a quarter of a century since 
this work first fell into our hands, and during 
all these years it has been regarded as one of the 
few volumes which always afford pleasant compan- 
ionship, and are to be read and re-read not only for 
profit but for pleasure. The style is so dear .and 
pleasant; the illustrations and anecdotes (of which 
the book ia full) are so pat, and the advice is so 
sound and sensible, that no one oan read the book 
without being charmed with it. Though specially 
addressed to students at ooUege, it contains much 
that is of value to those who axe struggling alone. 
Erery man and woman that is earnestly endeavor- 
ing after mental improvement, will find it to thdr 
advantage to read this book. 



' Becent Books and Articles. 

"Climbmg Phmts." By Chas. Darwm. D. Ap- 
pleton A Go. 

"Lectures on Brighfs Disease.*' D. Campbell 
BUck. 8vo., doth, ». Lindsay & Blakiston. 

"Atlas of Skin Diseases.** Bv TDbury Fox. In 
parts; $2 per part. Lhidsay k Bhtkiston. 

"The Microscope in DaUy Practice." No. 4. By 
Dr. J. N. Danforth in Chicago MedUeal Journal and 
BiamSner for February. (This is a very excellent 
paper, containing much practical infbrmation in re- 
gard to the use of the Microscope.) 
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NOTES AND QUERIES. 

WhMi power are Bcalea of clothes moth a tect for? 
Also, what power are the aoalee of Lepiama for, and 
do Oyolopa Uve through the winter?— A. Y.H., 
Coldwater, Mich. 

The Bcalea you mention are now rarely oaed at 
tests. In the hands of an expert they woold ajford 
a good test for objeetiTeB of medium power (onder 
one-sixth), bnt in the hands of % novioe, they coold 
ouiy be osed for Nos. 1 and 9 of the common 
French obJeotiTes. The fact is, that for all the more 
important qualities of an obJeotiTe, except resolv- 
ing power, more depends upon the observer than 
upon the test used. 

Carpenter, in his latest edition, says that all the 
adult cydapt are killed off every winter by the cold. 
A correspondent in our last issue says that moderate 
cold is not necessarily fatal to them. Find out for 
yourself this winter; oyciops are very plenty and 
yon can easily find them all winter long if ihey do 
not die oft 

• • • 

EXCHANGES. 

Subscribers who have a surplus of interesting mi- 
croscopic material, or objects in any department of 
natural science, which they wish to exchange, may 
announce it, without charge, in this column, ^le 
following rules must be observed: 1. The privilege 
of announcing an exchange is confined to sub- 
scribers. 2. ExoHANOES only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 3. Each exchange will be limited to 
three lines, and must be legibly written on a sept^ 
ate slip of paper (not embodied in a letter). Be 
careful about the address. 

Roeatdia Uioerata^ Puc, zanfliit, and Puc, acn- 
leata, in exchange for other unmounted fungi. \V. 
C. Stevenson, Jr., 1,525 Green St., Philadelphia, Pa. 
Slides of "Sonorous Sand," from Sandwich 
IslandSiVery interesting, for any well mounted ob- 
jects. W. G. 0., Box 1774, Boston, Mass. 

"Bough" material, or mounted slides of Lake 
Superior Diatoms, for other miorosoopio objects. 
Dr. T. U. Planner, Springfield. Ho. 

Irish and British marine Alg» in great variety, 
correctly named, for herbariums, etc.: also beauti- 
fully mounted hi balsam and other mediums; in fruit; 
many laden with diatoms; or splendid spedmens, 
specially prepared for balsam. Foraminifera Item 
Dog*8 Bay, Egypt^ Java, etc; diatoms, soophytes, 
sponge spicula, Holothuzia plates, mollusca palates, 
ghost crabs, starfish, and various other unmounted 
iuteresting marine material, as well as botanical and 
entomological objects, etc. For any American ob- 
jects, mounted or otherwise. Send detailed list of 
everything you wish to exchauffe; all letters an- 
swered. T. McGann, Burrin, Ireland. 

For sections of Charob Seed, for the polariscope. 
and of Mowa Seed, showing oleo-resin glands, send 
other good objects to B. H. Philip, 28 Prospect 
street, Hull, England. 

Wanted in exchange for Vegetable Slides, other 
well mounted sUdes. Address F. F. Stanley, 40 
Pearl street, Boston. 
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Webster's fJnabrldiped— lUnstnktcd— -In all 

the essential points of a good dictionary, in the am- 
plitude and seleotness of its vocabulary, in the ftil- 
ness and perspicacity of its definitions, in its 
orthoepy and {oum grano boUb) its orthography, 
in its new and trustworthy etymologies, in the 
elaborate, but not too learned, treatises of its in< 
troduotion, in its carefdlly prepared and valuable 
appendices,— briefly, in its general accuracy, com- 
pleteness, and praotioal utility,— the work is one 
which none who read or write can henceforward af- 
ford to dispense with.— Attend MonOUy, 

P«Mtml C»sds— Uany persons seem to be igno- 
rant of the post-office regulations regarding postal 
cards, and as a consequence their missives either 
fail to reach their destination, or are saddled with 
double letter postage. These rules are: 

1. On the address side of a postal card never 
write anything except the address. 

2. Never attach any extraneous matter to a 
postal card. Even pasting a printed address on a 
postal card subjects it to five cents extra postage, 
and those to whom it is sent are very apt to re- 
ftise it. 

The Tme Jatc Plaat.L-There appears to be 
I considerable confusion as to the plant from which 
I the substance so extensively used m the arts under 
the name of jute is really derived. On investiga- 
tion, however, it appears that the crude Jute comes 
from two species of Oordwrus, namely C. capularis 
and C, otUoriuB, grown principally in BengaL Plants 
popularly known as jute, however, growing m the 
Kadras Presidency, are the HUnaous cannabinus 
and Orotalariafunca; and their fibre is not the true 
JutA, though hitherto considered such. 

The two hnadredtb Awnlvenarjr of Antony 
van Iieeuwenhock*s discovery of infiisoria was cele- 
brated on September 8th, at Delft, his birthplace. 
All the natural history associations of Holland were 
represented on the occasion, and a f^d was estab- 
lished for a Leeuwenhock gold medal worth six 
hundred marks, to be awarded to distinguished mi- 
croscopists. The first recipient of this medal 
was Prof. Ehrenberg, of Berlin, the oldest micro- 
scopist of Europe, and Leeuwenhock's legitimate 
I successor. 



r»ated— Address, stating condition and 
lowest price, E. W., care Amkbican Joubkai. of 
MiOBOSOOFT, 87 Park Bow, New York. 

•« Micrographic Dictionary." Second edition. 

HassaU's." Fresh Water Algs." 

Smith's "Synopsis of the British Diatomaoesd." 

Oaspar's " Forensic Medidne." 4 vols. 

Faraday^" Electrical Besearches." 3 vols. 

Holtzapfers " Mechanical Manipulation." 
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Prof. Tyndall on Germs*. 

11 HE anthor refers in an introduction to 
an inquiry on the deoomposition of 
Tapors and the formation of actinic clouds 
by light, whereby he was led to experiment 
on the floating matter of the air. He refers 
to the experiments of Schwann, Schroder 
and Duflch, Sefaxoder himself, to those of 
the illustrious French chemist Pasteur, to 
the reasoning of Lister and its experimental 
Teriflcation, regarding the filtering power 
of the lungs; from all of which he concluded 
six years ago, that the power of deyeloping 
life by the air, and its power of scattering 
light, would be found to go hand in hand. 
He thought the simple expedient of exam- 
ining by means of a beam of light, while 
the eye was kept sensitiye by darkness, the 
oharaeter of the medium in which their ex- 
periments were conducted, could not fail 
to be useful to workers. in this field. But 
the method has not been much turned to 
account, and this year he thought it worth I 
while to devote some time to the more com- 
plete demonstration of its utility. 

He also wished to free his mind, and, if 
possible the minds of others, from the un- 1 
certainty and confusion which now beset • 
the doctrine of " spontaneous generation." 
Pasteur has pronounced it "a chimera," 

* Oq the Optical Deportment of the Atmosphere in ; 
ivfereiioe to the Phenomena of Patrefiaotion and , 
Infection. Abstract of a paper read before the | 
^Tal 8ooietj, January 18th, by Prof. Tyndall, F. B. ; 
&• (Gammnnioated to NcUvre by the anthor.) 1 



and expressed the undoubting convjction 
that this being so it is possible to remove 
parasitic diseases from the earth. To the 
medical profession, therefore, and through 
them to humanity at large, this question is 
one of the last importance. But the state of 
medical opinion regarding it is not satis- 
factory. In a recent number of the Briiish 
Medical Journal, and in answer to the ques- 
tion, " In what way is contagium generated 
and communicated?" Messrs Braidwood and 
Yacher reply that notwithstanding " an al- 
most incalculable amount of patient labor, 
the actual results obtained, especially as 
regards the manner of generation of con- 
tagium, have been most disappointing. 
Observers are even yet at variance whether 
these minute particles, whose discovery we 
have just noticed, and other disease germs, 
are aJways produced from like bodies pre- 
viously existing, or whether they do not, 
under certain favorable conditions, spring 
into existence de novo" 

With a view to the possible diminution 
of the uncertainty thus described, the au- 
thor submits, without further preface, to the 
Boyal Society, and especially to those who 
study the etiology of disease, a description 
of the mode of procedure followed in this 
inquiry, and the results to which it has led. 

A number of chambers or cases, were con- 
structed, each with a glass front, its top, 
bottom, back and sides being of wood. At 
the back is a littie door which opens and 
closes on hinges, while into the sides 
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are inserted two panes of glass, facing each 
otber. 

The top is perforated in the middle by a 
hole 2 inches in diameter dosed air-tight by 
a sheet of india-rubber. This sheet is 
pierced in the middle by a pin, and through 
the pin-hole is passed the shank of a long 
pipette ending above in a small funneL A 
circular tin collar 2 inches in diameter and 
li inches high, surrounds the pipette, the 
space between both being paclied with 
cotton-wool moistened by glycerine. Thus 
the pipette, in moving up and down, is not 
only firmly clasped by the india-rubber, 
but it also passes through a stuffing box of 
sticky cotton-wooL The width of the aper- 
ture closed by the india-rubber secures the 
free lateral play of the lower end of the 
pipette. Into two other smaller apertures 
in the top of the case are inserted, air- 
tight, the open ends of two narrow tubes, 
intended to connect the interior space with 
the atmosphere. The tubes are bent several 
times up and down, so as to intercept and 
retain the particles carried by such feeble 
currents as changes of temperature might 
cause to set in between the outer and the 
inner air. 

The bottom of the box is pierced with 
two rows, sometimes with a single row of 
apertures, iu which are fixed, air-tight, large 
test-tubes, intended to contain the liquid to 
be exposed to the action of the moteless 
air. 

On Sept. 10 the first case of this kind 
was closed. The passage of a concentrated 
beam across it through its two side windows 
then showed the air within it to be laden 
with floating matter. On the 13th it was 
again examined. Before the beam entered, 
and after it quitted the case, its track was 
vivid in the air, but within the case it van- 
ished. Three days of quiet sufficed to 
cause all the floating matter to be deposited 
on the sides and bottom, where it was re- 
tained by a coating of glycerine, with 
which the interior surface of the case had 
been purposely varnished. The test-tubes 
were Uien filled through the pipette, boiled 
for five minutes in a bath of brine or oil. 



and abandoned to the action of the mote- 
less air. During ebullition, aqueous vapor 
rose from the liquid into the chamber, 
where it was for the most part condensed* 
the uncondensed portion escaping, at a low 
temperature, through the bent tubes at the 
top. Before the brine was removed little 
stoppers of cotton-wool were inserted in the 
bent tubes, lest the entrance of the air into 
the cooling chamber should, at first, be 
forcible enough to carry motes along with it. 
As soon, however, as tiie ambient tempera- 
ture was assumed by the air within the case, 
the cotton-wool stoppers were removed. 

We have here the oxygen, nitrogen, car- 
bonic acid, ammonia, aqueous vapor, and 
all the other gaseous matters which mingle 
more or less with the air of a great city. 
We have them, moreover, " untortured" by 
calcination and unchanged even by filtration 
or manipulation of any kind. The question 
now before us is, can air thus retaining all 
its gaseous mixtures, but self -cleansed from 
mechanically suspended matter, produce 
putrefaction? To this question both the 
animal and vegetable worlds return a deci- 
ded negative. 

Among vegetables, experiments have been 
made with hay, turnips, tea, cofiee, hops» 
repeated in various ways with both acid 
and alkaline infusions. Among animal 
substances are to be mentioned many ex- 
periments with urine; while beef, mutton, 
hare, rabbit, kidney, liver, fowl, pheasant, 
grouse, haddock, sole, salmon, cod, turbo t, 
mullet, herring, whiting, eel, oyster, have 
been all subjected to experiment. 

The result is that infusions of these sub- 
stances exposed to the common air of the 
Boyal Institution laboratory, maintained at 
a temperature of from 60° to 70° Fahr., all 
fell into putrefaction in the course of from 
two to four days. No matter where the in- 
fusions were placed, they were infallibly 
smitten. The number of the tubes con- 
taining the infusions was multiplied till it 
reached six hundred, but not one of them 
escaped infection. 

In no single instance, on the other hand, 
did the air, which had been proved moteless 
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by the searching beam, show itself to pos- 
sess the least power of prodacing Bacterial 
life or the associated phenomena of putre- 
faction.* The power of developing such 
life in atmospheric air, and the power of 
scattering light, are thus proved to be in- 
dissolnbly united. 

The sole condition necessary to oanse 
these long-dormant infusions to swarm with 
active life is the access of the floating 
matter of the air. After having remained 
for four months as pellucid as distilled 
water, the opening of the back door of the 
protecting case, and the consequent admis- 
sion of the mote-laden air, suffice in three 
days to render the infusions putrid and full 
of life. 

That such life arises from mechanically 
suspended particles, is thus reduced to 
ocular demonstration. Let us inquire a 
little more closely into the character of the 
particles which produce the life. Pour Eau 
de Gologn^e into water, a white precipitate 
renders ihe liquid milky. Or, imitating 
Brudke, dissolve dean gum mastic in alcohol, 
and drop it into water, the mastic ia pre- 
cipitated, and milkiness produced. If the 
solution be very strong the mastic separates 
in curds; but by gradually diluting the 
alcoholic solution we Anally reach a point 
where the milkiness disappears, the liquid 
assuming, by reflected light, a bright 
cerulean hue. It is, in point of fact, the 
color of the sky, and is due to a similar 
cause, namely, the scattering of light by 
partidee, small in comparison to the size of 
the waves of light. 

When this liquid is examined by the 
highest microscopic power, it seems as uni- 
form as distilled water. The mastic parti- 
cles, though innumerable, entirely elude the 
loicrosoope. At right angles to a luminous 
beam passing among the particles they dis- 
charge perfectly polarized light. The op- 
tical deportment of the floating matter of 
thte air proves it to be composed, in part, of 
partidles of this excessively minute char- 
acter. When the track of a parallel beam 
in dusty air, is looked at horizontally 
through a Niool's prism, in a direction per- 



pendicular to the beam, the longer diagonal 
of the prism being vertical, a considerable 
portion of the light from the flner matter 
is extinguished. The coarser motes, on the 
other hand, flash out with greater force, be- 
cause of the increased darknefw of the 
space around them. It is among the finest 
ultra-microscopic particles that the author 
shows the matter potential as regards the 
development of Bacterial life is to be sought. 

But though they are beyond the reach of 
the microscope, tiie existence of these par- 
ticles, foreign to the atmosphere but float- 
ing in it, is as certain as if they could be 
felt between the Angers, or seen by the 
naked eye. Supposing them to augment in 
magnitude until tiiey come, not only within 
range of the microscope, but within range 
of the unaided senses. Let it be assumed 
that our knowledge of them under these 
circumQtances remains as defective as it is 
now — that we do not know whether they^ 
they are germs, partides of dead organic- 
dust, or particles of mineral matter. Sup- 
pose a vessel (say a flower-pot) to be at hand 
filled with nutritious earth, with which we 
mix our unknown partides; and that in 
forty-eight hours subsequently buds and 
blades of well-defined cresses and grasses 
appear above the soil. Suppose the experi- 
ment when repeated over and over again to 
yield the same unvarying result. What 
would be our conclusion? Should we re- 
gard those living plants as the products of 
dead dust or mineral particles; or should we 
regard them as the offspring of living seeds? 
The reply is unavoidable. We should un- 
doubtedly consider the experiment with the 
flower-pot as clearing up our pre-existing 
ignorance; we should regard the fact of 
their producing cresses and grasses as proof 
positive that the particles sown in the earth 
of the pot were the seeds of the plants 
which have grown from them. It would be 
simply monstrous to conclude that they 
had been " spontaneoudy generated." 

This reasoning applies word for word to 
the devdopment of Bacteria from that 
floating matter which the dectric beam re- 
veals in the air, and in the absence of which 
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no Baoieiial life has been generated. There | oarefallj filled with air which had passed 
seems no flaw in this reasoning; and it is |ihrongh a red-hot platinum tube, containing 



so simple as to render it unlikely that the 
notion of Bacterial life deyeloped from 
dead dost can ever gain currency among 
the members of a great scientific profession. 
A novel mode of experiment has been 
here pursued, and it may be urged that the 
conditions laid down by other investigators 
in this field, which have led to difiereiit re- 
sults, have not been strictly attended to. 
To secure accuracy in relation to these al- 
leged results, the latest words of a writer on 
this question, who has influenced medical 
thought both in this country and in America, 
are quoted. "We know," he says, "that 
boiled turnip or hay-infusions exposed to 
ordinary air, exposed to filtered air, to cal- 
^sined air, or shut off altogether from con- 
tact with air, are more or less prone to 
swarm with Bacteria and vibriones in the 
<K)urse of from two to six days." Who the 
^<we** are who possess this knowledge is 
not stated. The author is certainly not 
among the number, though he has sought 
anxiously for knowledge of the kind. He 
thus tests the statements in succession. 

And first, with regard to the filtered air. 
A group of twelve large test-tubes were 
caused to pass air-tight through a slab of 
wood. The wood was coated with cement 
in which, while hot, a heated " propagating 
glass" resembling a large bell-jar was im- 
bedded. The air within the jar was pumped 
out several times, air filtered through a plug 
of cotton-wool being permitted to supply 
its place. The test-tubes contained infu- 
sions of hay, turnip, beef and mutton — 
three of each— twelve in alL 

They are as clear and cloudless at the 
present moment as they were upon the day 
of their introduction; while twelve similar 
tubes, prepared at the same time in pre- 
cisely the same way and exposed to the or- 
dinary air, are clogged with mycelium, 
mould, and Badericu 

With regard to the calcined air, a similar 
propagating glass was caused to cover 
twelve other tubes filled with the same in- 
fusions. The ** glass" was exhausted and 



a roll of red-hot platinum gauze. Tested 
by tiie searching beam, the calcined air was 
found quite free from floating matter. Not 
a speck has invaded the limpidity of the 
infusions exposed to it, while twelve similar 
tubes placed outside have fallen into rotten- 
ness. 

The experiments with calcined air took 
another form. Six years ago, it was found 
that to render the laboratory air free from 
floating matter, it was only necessary to 
permit a platinum wire heated to wniteness 
to act upon it for a sufficient time. Shades, 
containing pear juice, damson juice, hay 
and turnip juice, and water of yeast, were 
freed from their floating matter in this way. 
The infusions were subsequentiy boiled and 
permitted to remain in contact with the 
calcined air. They are quite unchanged to 
the present hour, while the same infusions 
exposed to common air became mouldy and 
rotten long ago. 

It has been affirmed that turnip and hay 
infusions rendered slightly alkaline are 
particularly prone to exhibit the phenomena 
of spontaneous generation. This was not 
found to be the case in the present investi* 
gation. Many such infusions have been 
prepared, and they have continued for 
months without sensible alteration. 

Finally, with regard to infusions wholly 
withdrawn from air, a group of test-tubes 
containing different infusions, was boiled 
under a bell-jar filled with filtered air, and 
from which the air was subsequentiy re- 
moved as far as possible by a good air-pump. 
They are now as pellucid as they were at the 
time of their preparation, more than two 
months ago, while a group of corresponding 
tubes exposed to the laboratory air have all 
fallen into rottenn^sa 

There is still another form of experiment 
on which great weight has been laid — ^that 
of hermetically sealed tubes. On April 6 
last, a discussion on the " Germ Theory of 
Disease" was opened before the Pathological 
Society of London. The meeting was at- 
tended by many distinguished medical men. 
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some of whom were profoundly influenced 
bj the arguments, and none of whom dis- 
pntedihe facts brought forward against the 
theory on that occasion. The following 
important summary of these was then 
giren:— "With the view of settling these 
qaestions, therefore, we may carefully pre- 
pare an infosion from some animal tissue, 
be it muscle, kidney, or liver; we may 
place it in a flask whose neck is drawn out 
and narrowed in the blow-pipe flame, we 
may boil the floid, seal the vessel during 
ebullition, and keeping it in a warm place, 
may await the result, as I have often done. 
After a variable time the previously heated 
flaid within the hermetically sealed flask 
swarms more or lees plentifully with Bacteria 
and allied organisms." 

Previous to reading this statement the 
author had operated upon tubes of hay and 
tomip infusions, and upon 21 tubes of beef, 
mackerel, eel, oyster, oatmeal, malt, and 
potato, hermetically sealed while boiling, 
not by the blow-pipe, but by the far more 
handy spirit-lamp flame. In no case was 
any appearance whatever of Bacteria or 
allied organisms observed. The perusal of 
the discussion just referred to caused the 
author to turn again to muscle, liver, and 
kidney, with a view of varying and multi- 
plying the evidence. Fowl, pheasant, snipe, 
partridge, plover, wild-duck, beef, mutton, 
heart, tongue, lungs, brains, sweetbread, 
tripe, the crystalline lens, and vitreous humor 
of an ox, herring, haddock, mullet, codfish, 
sole, were all embraced in the experiments. 
There was neither mistake nor ambiguity 
about the result. One hundred and thirty- 
nine of the flasks operated on were ex- 
hibited, and not one of this cloud of wit- 
nesses offers the least countenance to the 
assertion that liquids within flasks, boiled 
and hermetically sealed, swarm, subse-. 
quently, more or less plentifully with Bacte- 
ria and allied organisms. 

The evidence furnished by this mass of 
experiments, that errors either of prepara- 
tion or observation have been committed, is, 
it is submitted, very strong. But to err is 
hnman; and in an inquiry so difficult and 



fraught with such momentous issues, it is 
not error, but the persistence in error by 
any of us, for dialectic ends, that is to be 
deprecated. The author shows by illustra- 
tions the risks of error run by himself. On 
Oct 21 he opened the back-door of a case 
containing six test-tubes flUed with an in- 
fusion of turnip which had remained per- 
fectly dear for three weeks, while three 
days sufficed to crowd six similar tubes ex- 
posed to mote-laden air with Bacteria. 
With a small pipette he took specimens 
from the pellucid tubes, and placed them 
under the microscope. One of them yielded 
a fleld of Bacterial fife, monstrous in its 
copiousness. For a long time he tried 
vainly to detect any source of error, and 
was perfectly prepared to abandon the un- 
varying inference from all the other experi- 
ments, and to accept the result as a clear 
exception to what had previously appeared 
to be a general law. The cause of his pm*- 
plexity was finally traced to the tiniest speck 
of an infusion containing Bacteria, which 
had clung by capillary attraction to the 
point of one of his pipettes. 

Again, three tubes containing infusions 
of turnip, hay, and mutton, were boiled on 
Nov. 2 under a bell-jar containing air so 
carefully filteied that the most searching 
examination by a concentrated beam failed 
to reveal a particle of floating matter. At 
the present time every one of the tubes is 
thick with mycelium and covered with 
mould. Here surely we have a case of 
spontaneous generation. Let us look to 
its history. 

After the air has been expelled from a 
filing liquid it is difficult to continue the 
ebullition without " bumping. " The liquid 
remains still for intervals, and then rises 
with sudden energy. It did so in the case 
now under considertion, and one of the 
tubes boiled over, the liquid over-spreading 
the resinous surface in which the bell-jar 
waa imbedded,- and on which, doubtless, 
germs had fallen. For three weeks the in- 
fusions had remained perfectly clear. At 
the end of this time, with a view of renew- 
ing the air of the jar, it was exhausted, and 
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r^led by fresh air which had passed 
through a ping of cotton- wooL As the air 
entered, attention was attracted by two 
small spots of peniciUinm resting on the 
liquid which had boiled over. It was at 
once remarked that the experiment was a 
dangerous one, as the entering air would 
probably detach some of the spores of the 
penidllium and diffuse them in the bell-jar. 
This was, therefore, filled very slowly, so as 
to render the disturbance a minimum. 
Next day, however, a tuft of mycelium was 
observed at the bottom of one of the three 
tubes, namely, that containing the hay in- 
fusion. It has by tlus time grown so as to 
fill a large portion of the tube. For nearly 
a month longer the two tubes containing 
the turnip and mutton infusions maintained 
their transparency unimpaired. Late in 
December the mutton infusion, which was 
in dangerous proximity to the outer mould, 
showed a tuft upon its surface. The beef 
infusion continued bright and clear for 
nearly a fortnight longer. The recent cold 
weather caused me to add a third gas-stove 
to the two which had previously warmed 
the room in which the experiments are 
conducted. The warmth of this stove 
played upon one side of the bell-jar; and on 
the day after the lighting of the stove, the 
beef infusion gave birth to a tuft of myce- 
lium. In this case the small spots of peni- 
dllium might have readily escaped attention ; 
and had they done so we should have had 
three cases of "spontaneous generation" 
far more striking than many that have been 
adduced. 

In further illustration of the dangers in- 
curred in this field of inquiry, the author 
refers to the excellent paper of Dr. Boberts 
on Biogenesis, in the ''Philosophical 
Transactions" for 1874. Dr. Boberts fills 
the bulb of an ordinary pipette to about 
two-thirds of its capacity with the infusion 
to be examined. In the neck of the pipette 
he places a plug of dry cotton-wooL He 
then hermetically seals the neck and dips 
the bulb into boiling water or hot oil, where 
he permits it to remain for the requisite 
time. Here we have no disturbance from 



ebullition, and no loss by evaporation. The 
bulb is removed from the hot water and 
permitted to cooL The sealed end of the 
neck is then filed off, the cotton- wool alone 
interposing between the infusion and the 
atmosphere. 

The arrangement is beautiful, but it has 
one weak point. Ootton-wool free from 
germs is not to be found, and the plug em- 
ployed by Dr. Boberts infallibly contained 
them. Jjx the gentle movement of the air 
to and fro as the temperature changed, or 
by any shock, jar, or motion to which the 
pipette might be subjected, we have cer- 
tainly a cause sufficient to detach a germ 
now and then from the cotton-wool which 
would fall into the infusion and produce its 
effect Probably, also, cqndensation oc- 
curred at times in the neck of the pipette; 
the water of condensation carrying back 
from the cotton- wool the seeds of life. The 
fact of fertilization being so rare as Dr. 
Boberts found it to be is a proof of the 
care with which his experiments were con- 
ducted. But he did find cases of fertiliza- 
tion after prolonged exposure to the boiling 
temperature; and this caused him to come 
to the conclusion that under certain rare 
conditions spontaneous generation may oc- 
cur. He also found that an alkalized hay- 
infusion was so difficult to sterilize that it 
was capable of withstanding the boiling 
temperature for hours without losing its 
power of generating life. The most care- 
ful experiments have been made with this 
infusion. Dr. Boberts is certainly oorxect 
in assigning to it superior nutritive power. 
But in the present inquiry five minutes 
boiling sufficed to completely sterilize the 
infusion. 

Summing up this portion of his inquiry, 
the author remarks that he will hardly be 
charged with any desire to limit the power 
and potency of matter. But holding the 
notions he does upon this point, it is all the 
more incumbent on him to affirm that as 
far as inquiry has hitherto penetrated, life 
has never been proved to appear independ* 
ently of antecedent life. 

Though the author had no reason to 
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doabt the general diffasion of germs in the 
atmosphere, he thought it desirable to place 
the point beyond question. At Down, Mr. 
Darwin, Mr. Francis Darwin ; at High Elms, 
Sir John Lubbock; at Sherwood, near Tun- 
bridge Wells, Mr. Siemens; at Pembroke 
Lodge, Richmond Park, Mr. Bollo Russell; 
at Heathfield Park, Messrs. Hamilton; at 
Greenwich Hospital, Mr. Hirst; at Eew, 
Dr. Hooker; and at the Crystal Palace, Mr. 
Price, kindly took charge of infusions, 
every one of which became charged with 
organisms. To obtain more definite insight 
regarding the diffusion of atmospheric 
germs, a square wooden tray was pierced 
with 100 holes, into each of which was 
dropped a short test-tube. On Oct. 23, 
thirty of these tubes were filled with an in- 
fusion of hay, thirty-five with an infusion 
of turnip, and thirty-five with an infusion 
of beef. The tubes, with t&eir infusions, 
had been previously boiled, ten at a time, 
in an oil-bath. One hundred circles were 
marked on paper so as to form a map of the 
iray, and every day the state of each tube 
was registered upon the corresponding oir- 
ele. In the following description the term 
'* cloudy " is used to denote the first stage 
of turbidity; distinct but not strong. The 
term "muddy" is used to denote thick 
tarbidity. 

One tube of the 100 was first singled out 
and rendered muddy. It belonged to the 
beef group, and it was a whole day in ad- 
vance of aU the other tubes. The progress 
of putrefaction was first registered on Oct 
26; the " map " then taken may be thus de- 
scribed: — 

Hay, — Of the thirty specimens exposed 
one had become '* muddy " — the seventh in 
the middle row reckoning from the side of 
the tray nearest the stove. Six tubes re- 
mained perfectly clear between this muddy 
one and the stove, proving that differences 
of warmth may be overridden by other 
causes. Every one of the other tubes con- 
taining the hay infusion showed spots of 
mould upon the clear liquid. 

Tiamip, — ^Four of the thirty-five tubes 
were very muddy, two of them being in the 



row next the stove, one four rows distant, 
and the remaining one seven rows away. 
Besides these, six tubes had become clouded. 
Tl)ere was no mould on any of the tubes. 

Sc^.— One tube of the thirty-five was 
quite muddy, in the seventh row from the 
stove. There were three cloudy tubes, 
while seven of them bore spots of mould. 

As a general rule, organic infusions ex- 
posed to the air during the autumn re- 
mained for two days or more perfectly clear. 
Doubtless from the first, germs fell into 
them, but they required time to be hatched. 
This period of clearness may be called the 
"period of latency," and indeed it exactly 
corresponds with what is understood by 
tlus term in medicine. Towards the end of 
the period of latency, the fall into a state 
of disease is comparatively sudden; the in- 
fusion passing from perfect clearness to 
cloudiness more or less dense in a few 
hours. 

Thus the tube placed in Mr. Darwin*s 
possession was clear at 8:30 a. m. on Oct. 19, 
and cloudy at 4:30 p.m. Seven hours, 
moreover, after the first record of our tray 
of tubes, a marked change had occurred. 
It may be thus described: — Instead of one, 
eight of the tubes containing hay-infusion 
had fallen into uniform muddiness. Twenty 
of these had produced Bacterial slime, 
which had fallen to the bottom, every tube 
containing the slime being covered by 
mould. Three tubes only remained clear, 
but vfdth mould upon their surfaces. The 
muddy turnip-tubes had increased from 
four to ten; seven tubes were clouded, while 
eighteen of them remained clear, with here 
and there a speck of mould on the surface. 
Of the beef, six were cloudy and one thickly 
muddy, while spots of mould had formed on 
the majority of the remaining tubes. Fif- 
teen hours subsequent to this observation, 
viz., on the morning of Oct. 27, all the 
tubes containing hay-infusion were smitten, 
though in different degrees, some of them 
being much more turbid than others. Of 
the turnip-tubes, three only remained un- 
smitten, and two of these had mould upon 
their surfaces. Only one of the thirty-fivo 
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beef-inf osions remained intaot. A ohaDge 
of ocoupancy, moreover, had occurred in 
the tube which first gave way. Its mnddi- 
ness remained grey for a day and a half, 
then it changed to bright yellow green, and 
it maintained this color to the end. On the 
27th every tnbe of the hundred was smitten, 
the majority with uniform turbidity; some, 
however, with mould above and slime be- 
low, the intermediate liquid being tolerably 
clear. The whole process bore a striking 
resemblance to the propagation of a plague 
among a population, the attacks being suc- 
cessive and of different degrees of virulence. 
From the irregular maimer in which the 
tubes are attacked, we may infer that, as 
regards- qucnUUy, the distribution of the 
germs in the air is not uniform. The 
singling out, moreover, of one tnbe of the 
hundred by the particular Bacteria that de- 
velop a green pigment, shows that, as re- 
gards quality^ the distribution ia not uni- 
form. The same absence of uniformity was 
manifested in the struggle for existence be- 
tween the Bacteria and the penicillium. In 
some tubes the former were triumphant; in 
other tubes of the same infusion the latter 
was triumphant It would seem also as if a 
want of uniformity as regards viUd vigor 
prevailed. With the self -same infusion the 
motions of the Bacteria in some tubes were 
exceedingly languid, while in other tubes 
the motions resembled a rain of projectiles, 
being so rapid and violent as to be followed 
with difficulty' by the eye. Beflecting on 
the whole of this, the author concludes that 
the germs float through the atmosphere in 
groups or clouds, with spaces more sparsely 
filled between them. The touching of a 
nutritive fluid by a Bacterial cloud would 
naturally have a different effect from the 
touching of it by the interspace between 
two clouds. But, as in the case of a mottled 
sky, the various portions of the landscape 
are successively visited by shade, so, in the 
long run, are tlie various tubes of our tray 
touched by the Bacterial clouds, the final 
fertilization or infection of them all being 
the consequence. The author connects 
these results with the experiments of Pas- 



teur on the non-continuity of the cause of 
so-called spontaneous generation, and with. 
other experiments of lus own.* 

On the 9th of November a second tray 
containing one hundred tubes filled with an 
infusion of mutton waa exposed to the air. 
On the morning of the 11th six of the ten 
nearest the stove had given way to putre- 
faction. Three of the rows most distant 
from the stove had yielded, while here and 
there over the tray particular tubes were 
singled out and smitten by the infection. 
Of the whole tray of one hundred tubes, 
twenty-seven were either muddy or dondy 
on the 11th. Thus, doubtless, in a con- 
tagious atmosphere, are individuals succes- 
sively struck down. On the 12th all the 
tubes had given way, but the differences in 
their contents were extraordinary. All of 
them contained Bacteria^ some few, others 
in swarms. In some tubes they were slow 
and sickly in their motions, in some appar- 
ently dead, while in others they darted 
about with rampant vigor. These differ- 
ences are to be referred to changes in the 
germinal matter, for the same infusion was 
presented everywhere to the air. Here alsa 
we have a picture of what occurs during an 
epidemic, the difference in number and 
energy of the Bacterial swarms resembling 
the varying intensity of the disease. It be- 



* In hospital practice the opening of a wound 
daring the pasaage of a Bacterial doad wonJd have 
an effect very different from the opening of ic in the 
interspace between two clouds. Certain caprices in 
the behayior of dressed wounds may possibly be^ 
accounted for in this way. Under the headiDg 
"Nothing new under the Bun," Prof. Huxley has 
just sent me the following remarkable extract: — 
"tJebrigens kann man sich die in der Atmosph&re 
schwimmenden Thierchen wie Wolken denken, niii 
denen ganz leere Luftmassen, ja ganze Tage yollig 
relnen LuftverhiUtnisse wechseln.** [Which may be 
translated as follows: " Besides this you can com- 
pare the animalcules floating in the atmosphere to 
clouds, with which perfectly empty masses of air, 
indeed whole days of entirely pure conditions of 
air, alternate."—^. A. J. qf M.} (Ehrenberg, 
"Infusions Thierchen,** 1838, p. 625.) The coin- 
cidence of phraseology is surprising, for I knew 
nothing of Ehrenberg's conception. My " clouds,*^ 
however, are but small miniatures of his. 
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oomes obvious from these experiments that ^ 
of two individuals of the same population, 
exposed to a oontagious atmosphere, the | 
one may be severely, the other lightly at- 1 
tacked, though the two individuals may be ! 
fts identical as regards susceptibility as two 
samples of one and the same mutton in- 
fusion. 

The author traces still further the par- 
allelism of these actions with the progress of 
infectious disease. The Times of January 
17 contained a remarkable letter on typhoid 
fever, signed "M. D.," in which occurs the 
following remarkable statement: — '* In one 
part of it (Edinburgh), congregated to- 
gether and inhabited by the lowest of the 
population, there are, according to the cor- 
poration return for 1874, no less than 
14,319 houses or dwellings — many under 
one roof, on the ' flat ' system-— in which 
there are no house connections whatever 
with the street sewers, and, consequently,' 
no water-dosets. To this day, therefore, 
all the exorementitious and other refuse of 
the inhabitants is collected in pails or pans, 
and remains in their midst, generally in a 
partitioned-off corner of the living room, I 
imtil the next day, when it is taken down ! 
to the streets and emptied into the corpora- 1 
tion carts. Drunken and vicious though I 
the population be, herded together like 
sheep, and with the filth collected and kept 
for twenty-four hours in their very midst, 
it is a remarkable fact that typhoid fever 
and diptheria are simply unknown in these 
wretched hovels." 

This case has its analogue in the following 
experiment, which is representative of a 
ckflB. On Not. 30 a quantity of animal 
refuse, embracing beef, fish, rabbit, hare, 
was placed in two large test-tubes opening 
into a protecting chamber containing six 
tabes. On Dec. 13, when the refuse was in 
a state of noisome putrefaction, infusions 
of whiting, turnip, beef, and mutton were 
placed in the other four tubes. They were 
boiled and abandoned to the action of the 
foul *' sewer gas" emitted by their two 
putrid companions. On Christmas day the 
four infusions were limpid. The end of 



the pipette was then dipped into one of the 
putrid tubes, and a quantity of matter com- 
parable in smallness to the pock-lymph 
held on the point of a lancet was transferred 
to the turnip. Its clearness was not sensi- 
bly affeoted at the time; but on the 26th it 
was turbid throughout On the 27th a 
dpeck from the infected turnip was trans- 
ferred to the whiting; on the 28th disease 
had taken entire* possession of the whiting. 
To the present hour the beef and mutton 
tubes remain as limpid as distilled water. 
Just as in the case of the living men and 
women in Edinburgh, no amount of fetid 
gas had the power of propagating tiie 
plague, as long as the organisms which con- 
stitute the true contagium did not gain 
access to the infusions. 

The universal prevalence of the germinal 
matter of Bacteria in water has been de- 
monstrated with the utmost evidence by the 
experiments of Dr. Burden Sanderson. But 
the germs in water are in a very different 
condition, as regards readiness in develop- 
ment, from those in air. In water they are 
thoroughly wetted, and ready, under the 
proper conditions, to pass rapidly into the 
finished organism. In air they are more or 
less desiccated, and require a period of 
preparation more or less long to bring them 
up to the starting point of the water germs. 
The rapidity of development in an infusion 
infected by either a speck of liquid contain- 
ing Bacteria or a drop of water is extraordi- 
nary. On Jan. 4 a thread of glass almost 
as fine as a hair was dipped into a cloudy 
turnip infusion, and the tip only of the 
glass fibre was introduced into a lurge test- 
tube containing an infusion of red mullet 
Twelve hours subsequently the perfectly 
pellucid liquid was cloudy throughout A 
second test-tube containing the name in- 
fusion was infected with a single drop of 
the distilled water furnished by Messrs. 
Hopkins and Williams; twelve hours also 
sufficed to cloud the infusion thus treated. 
Precisely the same experiments were made 
with herring with the same result At this 
season of the year several days' exposure to 
the air are needed to produce so great an 
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efifeot. On Dea 31 a strong tnmip-in fusion 
was prepared by digesting thin slices in dis- 
tilled water at a temperature of 120° F. The 
infasion was divided between four large 
test-tubes, in one of which it was left un- 
boiled, in another boiled for five minutes, 
in the two remaining ones boiled, and after 
cooling infected with one drop of beef-in- 
fusion containing Bacteria, In twenty-four 
hours the unboiled tube and the two in- 
fected ones were cloudy, the unboiled tube 
being the most turbid of the three. The 
infusion here was peculiarly limpid after 
digestion; for turnip it was quite excep- 
tional, and no amount of searching with 
the microscope could reveal in it at first the 
trace of a living Bacterium; still germs were 
there which, suitably nourished, passed in 
a single day into Bacterial swarms without 
number. Five days have not sufficed to 
produce an effect approximately equal to 
this in the boiled tube, which was unin- 
fected, but exposed to the common labora- 
tory air. 

There cannot, moreover, be a doubt that 
the germs in the air differ widely among 
themselves as regards preparedness for de- 
velopment. Some are fresh, others old; 
some are dry, others moist. Infected by 
such germs the same infusion would require 
different lengths of time to develop Bac- 
terial life. This remark applies to and ex- 
plains the different degrees of rapidity with 
which epidemic disease acts upon different 
people. In some the hatching period, if it 
may be called such, is long, in some short, 
the differences depending upon the different 
degrees of preparedness of the contagium. 

The author refers with particular satisfac- 
tion to the untiring patience, the admir- 
able mechanical skill, the veracity in 
thought, word, and deed displayed through- 
out this first section of a large and com- 
plicated inquiry by his assistant, Mr. John 
Cottrell, who was zealously aided by his 
junior colleague, Mr. Frank Yalter. 

NoTB. Jan. 81. — ^The notion that the 
author limited himself to temperatures of 
60° and 70° Fahr. is an entire misconcep- 
tion. But more of this anon. 



Microscopy at the American Associa- 
tion. 

At the Detroit meeting of the American As- 
sociation for the Advancement of Science, last 
August, the microsoopists who were in attend- 
ance decided to organize permanently a subsec- 
tion or club, connected with the association. 
To allow ample time for preparation, and to &- 
dlitate the co-operation of all interested parties, 
it was decided to adjourn for one year, and to 
proceed with the organization at the Buffalo 
meeting of the association, which commences 
on the third Wednesday of August next, and 
continues about one week. All persons inter- 
ested in the microscope, and desirous of joining 
such an organization as is now proposed, are 
invited to be present and co-operate, whether at 
present members of the association or not, and 
are requested to bring to the meeting original 
papers of scientific interest upon subjects con- 
nected with the microscope and its work, and 
also to bring instruments, accessories, and ob- 
jects, especially those illustrating new or un- 
familiar inventions, contrivances, and discov- 
eries. 

It Is hoped that the participation of micro- 
soopists in this movement will be prompt and 
cordial The general desire for a national or- 
ganization has become a positive necessity, and 
it is believed that success could in no other 
way be so fully obtained as by meeting in con- 
nection with the American Association, whose 
character and influence could not fail to be an 
advantage, whose meetings are necessarily held 
only at the most available times and places, and 
whose elaborate arrangements for the conven- 
ience and economy of members attending are 
designed for the benefit of scientists in every 
department The recent accession of the chem- 
ists, the ethnologists, and the entomologisls 
marks the tendency of the association to be- 
come a general congress of American scientists. 
In meeting with the American Association the 
microsoopists will enjoy a more than double ad- 
vantage, but separated from it they would lose 
from their number those who desire to attend 
the meetings of the association and whose 
business or other convenience might interfere 
with the additional journey and absence de- 
manded by a second meeting.— i4f7i. Naturalist 



— There is hardly any department of science 
in which a student can hope to reach eminence 
without a familiarity with the microscope. 
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NoTwiTHSTAMDiNo the additional pages 
which we have added to the Joitbnaij this 
month, we have been obliged to defer a 
large amount of important matter until our 
next issue. 

.-•-. 

Tyndall's Researches. 

TN this number we give our readers the 
-■■ valuable paper contributed by Prof. 
Tjndall to Nature^ in which he describes 
his recent researches on the origin of lining 
organisms in liquids. Various extracts and 
paraphrases of this article haye appeared in 
different journals, few of them, howeyer, 
being authoritatiye. The article which we 
reprint is from the pen of Tyndall himself, 
and must, therefore, be assumed to present 
a complete and authentic account of his 
▼lews and experiments. 

The misconceptions to which the experi- 
ments detailed in this paper haye giyen rise 
are something astonishing. In seyeral 
respectable papers it has been stated that 
pure air is opaque, or, in other words, that 
it does not permit the passage of light! 
And eyen such a generaUj well-informed 
periodical as the Boston Journal of Chemis- 
try makes the following singular statement 
*' If the atmosphere was entirely free from 
impurities we should be inyolyed in dark- 
neaa." Prof. Tyndall's experiments, if oare- 
fnlly examined, wiU be found to giye no 



countenance to such yiews as these, and in- 
deed we do not understand that their author 
makes any claim that the recent inyestiga- 
tions haye established anything new in this 
particular direction. In employing the 
electric light for the purpose of ascertaining 
the purity or impurity of the air under ex- 
amination. Prof. Tyndall used means which 
were well known and generally acknow- 
ledged to be thoroughly trustworthy. To 
haye used new or doubtful methods would 
not haye answered his purpose. 

The importance of these inyestigations 
can hardly be oyer-estimated, though we 
cannot regard them as entirely condusiye of 
the point at issue. It will be noted that 
the results are largely negative, and where 
the conditions and processes are so compli- 
cated, a negatiye is a yery difficult thing to 
proye. Because Prof. Tyndall fails to dis- 
ooyer Hying organisms in solutions placed 
under certain conditions, it does not follow 
that these organisms will not make their 
appearance under other and more fayor- 
able conditions, eyen although these lat- 
ter conditions may not include the pres- 
ence of germ-laden air. But Professor 
Tyndall's experiments render necessary a 
most careful reyiew of preyious inyestiga- 
tions. 

Since the publication of this paper a 
great deal of earnest discussion has ap- 
peared in the English scientific joumaliL 
Bastian and Burdon Sanderson had previ- 
ously published inyestigations which do not 
accord with those of Tyndall, and, eyen in 
the light of the most recent inyestigations, 
they still avow their belief in the accuracy 
of their* preyious conclusions. More ex- 
tended researches are therefore necessary 
before the main questions inyolyed in this 
discussion can be considered settled. 



"He who expects to become a botanist 
or a zoologist without using the micro- 
scope, is, to say the least of him, as 
great a fool as he who wishes to study 
the heavens without a telescope." — Schlei- 
den. 
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Mounting Objects. 

JEd, Am. Jour. Microscopy — ^It wonld be 
an invalaable addition to the Jottbnaij, if 
correspondents of experience wonld give 
short statements of the methods they follow 
in mounting microscopic specimens, whether 
in balsam or preservatiye flnids. Eyeiy 
experimenter is likely to disooyer some plan 
of operation in this matter, which might be 
of great seryice to others, eyen though it 
refers to some of the minor parts of the 
process. If some of onr microscopical 
friends wonld occasionally giye a statement 
of their manner of '* mounting," which a 
beginner could follow at each step of the 
work, they would, at slight expense of time 
and labor to themselyes, confer a fayor on 
others, which would cause their names to 
be held in enduring remembrance and 
thanks. Yours, &c. « « « 



them; and, in the other, cut a hole about 
one half inch in diameter; the blackened 
spot on the first should be about fiye-eighths 
inch in diameter. The blacking may be 
made by dissolying some shellac in alcohol, 
and mixing in some lampblack. When 
the cardboard is dry, put a drop of the 
silyer solution on the centre of the black 
spot and place a short piece of small brass 
or copper wire in the edge of the drop; then 
set it away, out of dust for two or three 
hours. After the crystals haye formed and 
the liquid has eyaporated, put some gum or 
mucilage on one side of the piece of card- 
board tiiat haa the hole in it, and stick it 
on the blackened one, which will form a 
cell, with the crystals in it; then put a piece 
of thin glass oyer the cell and fasten it; the 
whole may be coyered like an ordinary ob- 
ject A power of from ten to fifty diam- 
eters will show them beautifully. 

AiiLSN Y. Moore. 
Coldwatert Mich. 



Crystals of Silver. 

Ed. Am. Jour. Microscopy — ^In Bey. Thos. 
Dick's work, '*The Telescope and Micro- 
scope," (p. 130), he giyes the following:— 
*'The silver tree; the preparation of which 
is as follows: — ^Dissolye a litUe silyer in a 
small quantity aqua fortis; then add twice 
the quantity of common water to it. When 
it* is applied to the microscope, a littie of it 
should be dropped on a plain glass, and a 
short piece of small brass wire put into it; 
immediately trees will appear growing, till 
they haye spread as far as the liquid ex- 
tends." 

When examined as opaque objects, they 
are yery beautiful Mr. Dick states that a 
piece of brass wire should be put in the 
liquid; I haye tried copper wire with equal 
success. I haye tried to keep them as per- 
manent objects, by letting the liquid eyapo- 
rate after the silyer has crystallized, but 
usuaUy the crystals disappear too. The fol- 
lowing! tried with success: Cut two pieces 
of thick cardboard, the size of an ordinary 
object slide; blacken the centre of one of 



j Cyclops in Winter. 

Ed. Am. Jour. Microscopy — On February 
;27th I collected, near Camden, N. J., 
' Cyclops in abundance in pools which had 
been frozen oyer. For two days I exposed 
the glass jtir containing them to the direct 

I sunlight, and they soon became yery actiye. 

I I haye found no difficulty in collecting them 
at any time this winter. 

Isaac G. Mabtikdale. 
Camden, N. J, Feb. 29. 1876. 



Circulation of the Blood. 

Ed. Am. Jour. Microscopy — ^I call at- 
' tention to the fact, if it is not already well- 
' known, that the gills of the laryal Salaman- 
der afford a conyenient and interesting 
means of studying blood circulation. The 
eggs may be found in shallow ponds and in 
ditches in March or April, either singly or 
in chaplets. If they are transferred to 
clear water soon after being deposited, the 
embryo may be seen and its growth studied 
I through its enyelope. While the larya is yet 
, in the egg, the circulation is interesting, but 
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increftfles in beaaty for weeks after haiohisg. 
All the manipolation neoessary is to remoye 
the liyely yonng swimmer to a watoh-glaas 
or a oeU, and examine with an inch or half 
inch objectiya While the larva is lying 
Btill on the bottom of the dish, with its 
three-branched, mnch-diyided gills spread 
out like a fan, there is a strong horizonku 
cnrrent of water oyer the gills from in front 
toward the tail Will some one through 
the JoiTBNAij haye the kindness to explain 
the caose of said currents? d. s. x. 



Cleaning thin Glass Covers. 

Ed, Am, Jour. Microsoopy — ^Most people 
mounting objects for the microscope haye 
considerable trouble in cleaning thin glass 
covers, and from many slides that I have 
aeen from amateur's hands, I think that 
they are unable to get them anywhere near 
clean. We put our covers as a lot in a 
beaker with sufficient sulphuric acid to 
cover them, and after they have stood a 
Httle while we add water slowly (not quick 
enough to generate much heat) until we get 
the flnid near neutral — ^and afterwards dis- 
place the liquid by putting it under a spout. 
The covers then can stand in the water any 
length of time until one feels in trim for 
wipmg them dry one by one. The dirt ap- 
pears to be chiefly grease and the use of 
ilkali makes the remedy worse than the 
disease. If this is not generally known, the 
information would be a blessing to begin- 
ners. F. H. 
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Dovbla "Weliclfct Ibr B*l««m mdunting. — In 

Bumnting microsoopio objects in balsam by the aae 
<>f the hot water bath, and a weight upon the ooy- 
«riDX glasa—which prooeBB Is slow, bnt sore— one 
wul jQfBoalty to be overcome it the tendency of 
the cover to gradnaUy elide away ftrom its original 
central position. I do not know if this plan has 
iMea adopted before; bnt I have foond the little 
home-made appajratos here deacribed very ■atiBfiM>- 
tory in oonqnering this dlffloolty. 

Two boDBts are aligbtly flattened at one point by 
« few light blows with a hammer, so that they will 



stand on this flattened part without any tendency 
to roll. A pieoe of No. 16 iron wire, one half of an 
inch long, and sharpened at one end, is driven into 
the opposite part of each bullet for a handle. A 
gash, one eighth of an inoh deep, is also cut in the 
side of each, which may be readily done with a 
hammer and a stont-bladed pocket-knife. A strip 
of tin-plate, one-eighth of an inch wide, and two 
inches long, is cnt, and each eud of the strip is 
thmst in the gash in a bullet, where the tin can be 
finnly secnred by hammering the gash together 
with the sharp edge of a tack-hammer, or other 
snitable tool. A cabe of cork is cemented at the 
middle of the nnder side of the tin strip, of snch 
thickness that it will touch the covering glass when 
in use, and a varied pressnre can be obtained from 
the weight of the ballets by slightly bending the 
tin strips np or down, before the apiMtratas is 
placed in position. Oare shonld be taken that each 
bullet Just touches the glass, in which case the 
slight springing of the tin strips will act as a lever, 
with the cork as a ftUcmm; and, if more pressure is 
needed, it can be had by placing an additional 
weight on the cork. 

The advantages of this method are, that nothing 
projects beyond the edges of the glass slip, to take 




DOUBLE WEIGHT FOB BAIAkX XOUMTINO. 

np unnecessary room or receive any acddental dis- 
torbing blow; and if the doable weight is applied 
while the slide is oool, and the balsam slightly 
stiiTened, even if the top of the hot water bath is 
not perfectly level, the covering glass will be se- 
onrely kept for any desired time, withoat the 
slightest change from its original position.— iJeo. J, 
L^ZabriOde. 

ir»Btc«L— Prof. Yon Siebold is at present study- 
ing the fr^sh water fishes of Eorope, and is also 
anxious to obtain specimens of the brine shrimp— 
Arlemia SaUncL, We have, on this continent, 
some interesting congeners of that animal, and if 
any of our readers who have the opportunity will 
send as specimens preserved in alcohol, we can for- 
ward them to London free of expense. We gather 
from the letter of Dr. E. Bay Lankester, in Nature, 
that specimens from this continent would be 
acceptable for purposes of comparison. Pack- 
ages may be sent to John Phin, No. 176 Broad- 
way, New York, who will forward them to their 
destination. 
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A New Form |;|iJ[ff^pg.Tl]^ f6t]bwiDg aimple 
ftnd ingenioys mode of constracting a Bprifig clip 
for hcddine^overs ioi place is the inrention^ Mr. 
Korman nSc^h. l^fflJfffU9lSinii^if<&iB<mt 



Fig. 2. 



^ I 



MASON'S SPBINO CLIP. 



to the shape of Fig. 1 but twice the size. It is then , 
bent and folded as shown in Fig. 2, which represents 
the clip of full size. The manner of aring it is 
obvious. 

Sclenoe for tbe PeoplOi — At the close of his 
series of six Christmas lectures, in London, on 
electricity, Prof. Tyudall remarked that flye of them 
had been illustrated with apparatus which any 
teacher could make of the commonest material, at 
scarcely any cost. He hoped the example thus set 
would be followed, for the future of science de- 
pended to some extent on teachers in the public 
schools. The masters of schools, he said, should 
look the problem of scientific education straight in 
the face, for science was growing day by day, and 
hour by hour, and, although he would deprecate 
any change from without in the pullic school sys- 
tem, he would advise the masters to make the 
change firom within, before the outside pressure 
became too strong. 

Simple »nd CoBTenlent. — ^To those who pos- 
sess microscopes of the old Continental form, which 
do not incline, the little contrivance shown in the 
accompanying illustration, will prove very con- 
venient. Its construction is easily understood. It 
consists of a base, to the middle of which is hinged 
a> vertical piece, which receives the foot of the mi- 
croscope, and which may be elevated and depressed 



which acts as a spring. This device was invented 
by Mr. Charles Stodder, of Boston, many years 
ago, but is not generally known. It may be 
adapted to any microscope stand which ^does not 
incline, and will be found very convenient. The 
microscope which our artist has figured is, it must 
be oonfesned, of a somewhat primitive form. It is 
the support, not the microscope, however, to which 
we wish to call attention. 

Cell for Opaque ObJeets« — Opaque objects have 
always been a source of trouble to microsoopists. 
If covered with thin glass it is difficult to see 
them clearly; if mounted in an exposed condition, 
they are liable to injury, and if placed in a deep cell, 
so as to be protected, it becomes impossible to il- 
luminate them. Prof. Pierce has devised a new 
mode of mounting, which is shown in the accom- 
panying figures. A metallic cell, having abroad 
flange like the rim of a hat, is cemented to an ordi- 
nary gUss slide, as shown in section in the lower 
figure. To this oell is fitted a cap which covers and 
protects the object. The object may be placed di- 
rectiy on the glass or raised by means of a disc of 
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SUFPOBT FOB IQGBOSOOPK. 

SO as to incline the body of the microscope to any 
angle. This hinged piece is supported by a tri- 
angular block, which regulates the angle of hicUna- 
tion, and is held firm by means of a rubber strap 



PIEBCE S CELL FOB OPAQUE OBJECTS. 

any required thickness so as to be more easily 
illuminated. The slide, with cell uncovered and 
containing an object, is shown in the upper figure. 
Uncovered objects may in this Way be very perfectiy 
protected fh)m mechanical violence and from dust. 
An object mounted in this way, recently went the 
rounds of the Micro-Postal Cabinet Club, and in 
one case the slide was broken, but the cap remained 
uninjured— not even separated from the glass. 

iTorjr. — ^To fbmish the ivory which is imported 
into England -alone, 60,000 elephants have to be 
kiUed every year. The best ivory comes from Zan- 
zibar, the product of the African elephant; it is 
opaque, soft, easy to work, and free fh>m cracks 
and other defects. That fh>m Ambriz, the Gaboon 
I river, and south of the equator, is called " silver 
gray;" it remains white, and never becomes yellow, 
as is the case with the Asiatic ivory; it is therefore 
the most valuable of any ivoiy in the market. The 
tusks from Siam are translucent, and being soft 
gprained, are preferred for ornamental work* The 
fossil tusks of the mammoths found in the Arctic 
Begions and Siberia, form a not inconsiderable 
amount of the ivory trade; some of these tusks are 
in as fine a condition for working as the very best of 
modern ivory, which is very remarkable, as some 
of these elephants or mammoths haye been pre- 
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teerred in an ice cmst, and have remained imbedded 
for unknown ages, probably since the glacial period 
—some 150,000 years ago. If this is so, it goes to 
show thai the change of temperatnre took pUce 
rapidly in a then tropical climate, where these 
animals prcTionsly flourished, and overtaking 
them suddenly, and covering them with an ice 
emsi, were the canaes of their perfect preserva- 
tion. 

H»v« yf¥9 m,ny MMIermwopUts** »ittong«i oaf 
—Mr. F. Kitton, well-known as an expert ** diato- 
maniao," says not, claiming that th«)re is no sach 
science as "microscopy," and consequently no such 
thing as a " microscopist;" and he says we might as 
wen call an astronomer a '* telescopist," and astron- 
omy the science of "telescopy I" So far as that goes 
we see no impropriety, except, perhaps, a philo- 
logical one, in calling one who is expert with the 
tdesoope, a " telescopist," but telescopy is certainly 
not aatronomy, any more than microscopy is botany. 
"MicroBOopy" and " ndcroscopist" are good, legiti- 
mate words, the first signillying the art (not the 
adenoe) of using the microscope, and the second, 
one who is expert in this art. Mr. Kitton seems to 
have become shghtly confkised in his philology, but 
he gives sound advice to his readers when he tells 
them to use their microscopes for investigation 
rather than for merely looking at pretty things. 
The same point was urged in an article in the first 
number of this Journal— *^ Work for cheap micro- 
scopes,'* in these words: " The highest pleasure is 
to be obtained from the microscope when it is de- 
voted to earnest work.** 

Poisoned Arrows— A detailed description of 
the poisoned arrows of the Papuans, such as those 
with which Commodore Goodenough, of the British 
Kavy, was recently killed in the South Pacific, has 
been received from private sources by Dr. J. D. 
Hooker, President of the Boyal Society. It seems 
that the points consist of needle-like bits of human 
bone, which are plunged into a human corpse, and 
poisoned by being allowed to remain there a number 
of days. A very slight scratch by arrows thus 
treated in absolutely fatal, poisoning the blood of 
the victim, who dies with symptoms resembling 
those of lockjaw, although no ill e£fects are usually 
experienced from the wound until a number of 
days after its infliction. To distinguish them from 
ordinary shafts, these poisoned arrows are hand- 
somely carved and elaborately painted. 

laaltatloB IKTool »Bd Sillc— According to the 
Boston Journal qf OhemiBbry, there is now pro- 
duced a class of goods made entirely of cotton, but 
called merino, and which have the look of the latter 
ftbric. owing to the woolly surface imparted to 
them in the process of manufacture. These goods 
are found both in the United States and the Span- 
ish American markets in large quantities, espedally 
: n men's undershirts aud drawers. To cause the 



cotton to thus retiemble wpolj it is scratched, and 
the surface raised by a particular operation. On 
drawing out a thread or two and burning them in 
the flame of a taper, if ^ the material be cotton it 
will consume to a light, impalpable white ash, cot- 
ton being a vegetable fibre; but if, on the contrary, 
it is wool, and therefore an animal fibre, it will 
twist and curl in the flame and show a black asb» 
accompanied with a smell which will at once indi- 
cate its origin. Gotten is now so deveily treated 
that it is frequently taken for silk— also an animal 
fibre — and the simple test referred to can always be 
applied when there is any doubt upon this point. 
Examination with the microscope is, however, a 
much more certain test. 

I>e»tlk Crom tbe Sting of n Bee— On the 4th 
of last September a young girl living at the hamlet 
of GrevecoBur, was stung by a bee on the left cheek 
and died a few minutes afterward. She had mani- 
fested symptons of nervous disorder, supposed to 
be hysterical, previously. A year and a half before 
she had been stung by a bee, and had remained 
insensible for more than four hours afterward.— 
Les Mondes, 
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TJ&e BTntnre of I<lglkt; with a General Account 
of Physical Optics. By Dr. Eugene Lommel, 
Professor of Physics in the University of Er- 
langen. With one hundred and eighty-eight il- 
lustrations, and a plate of Spectra in cbromo- 
lithography. New York: D. Appleton A Company. 
A knowledge of the general principles of optics 
is essential to every student of the microscope, and 
therefore a simple and yet thorough text-book 
should be in the hands of every one that owns one 
of these instruments. The difficulty with niost 
works on this subject is that the mathematical 
knowledge required is too profound for most 
readers. Not that we would by any means convey 
the idea that a thorough knowledge of optics can 
be otained without a sufficient training in mathe- 
matics, for this is impossible. At the same time, 
however, there are very many truths that may be 
fairly comprehended by those whose mathematical 
education has not been very extended, and it is of 
great importance to such persons to know just the 
book that will give them, in the simplest form, such 
an amount of information as they may readily com- 
prehend. The work before us is of this kind. It 
gives all the information that is available to those 
of limited mathematical knowledge, and it gives it 
in simple and easily understood form. It is un- 
necessary to enter into a detail of the contents of 
the volume. It covers a range sufficiently wide to 
fill the wants of the class of readers we have indi- 
cated, and it has not sacrificed scientific accuracy 
to popularity, as is too frequently done. 
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TBANSAOTIONS OF SOGIETISS. 

NoTS.— It win afford ui great plMMnre to pnbllah notes 
of the trauaactiona of any of onr mloroacopical socletlea. 
The limited apace at our command preelndea the in- 
eertion of lengthened aceounta of mere baatnew detaila. 

S»ii Franclaco Hleroeeopieal Soeiety. — On 

Harch 2d, a letter fh>m Mr. OhriBtian Febiger, of 
WilmiugtoQ, Delaware, accompanied by a box of 
three Blides of arranged diatoms, was received. 
The gentleman was desirons of exchanging slides 
with any of the members, and also stated he would 
give his method of arranging diatoms on application. 

Dr. A. Mead Edwards, corresponding member, 
by letter asked any member of the society to gather 
specimens of sea ferns or moss from any locality on 
the Pacific coast, and forward the same to him at 
Newark, K. J., as he is desirons of obtaining the 
diatoms that are often found attached, particularly 
on the red varieties. 

A very valuable donation to the library was made 
by Freeman 0. 8. Boper, Honorable Secretary Mi- 
croscopical Society, London, in the shape of a 
printed catalogue of works on the microscope, and 
of those referring to microscopical subjects hi his 
private library. The literature on these matters is 
quite ample, and dates back more than a hundred 
years, and indndes many languages. 

Mr. Khme made'a donation of five slides to the 

object cabinet, mounted by him, as follows: raph- 

ides; rygnema crudaia; diatoms from Ahuneda 

Point and Oakland; and diatoms including the 

curious 96h,i2onema QreoiUii, all mounted in fluid, 

natural; and diatoms fh>m Alameda Point deaned 

and mounted dry for identification. These slides 

were all examined, and some time was spent in 

noting their peculiar characteristics, particularly 

that of the sc/iizan«ma, which was remarkable for 

its groat external resemblance to some forms of 

algflB. The frnstules were contained in a regular 

tubular frond, and when gathered by Mr. Kinne, he 

stated they were living and could be seen passing 

up and down the canal, while some were emerging 

from their contracted quarters at the broken end of 

a filament. 

•-•-• 

Flowers mnd Vegetable^ .^Bveiy one knows 
that success in cultivating these beautiful and use- 
ful objects depends largely upon the character of 
the seed employed. Other things being equal, one 
who is himself an enthu^ast in such culture is the 
one who is most likely to appredate the wants of 
lovers of good plants. Such a one is our old friend, 
James Tick, of Rochester, N. Y., whose name is 
associated with flowers and vegetables in the minds 
of the most succesflful growers in the country. Mr. 
Tick has issued a very elegant catalogue, which is 
not merely a list of plants, but a thoroughly prac- 
tical treatise upon gardening, and ought to be in 
the hands of every person who desires to secure 
success in cultivation. 



BXOHAKGES. 

Subscribers who have a surplus of interesting mi- 
croscopic material, or objects in any department of 
natural sdenoe, which they wish to exchange, may 
announce it, without charge, in this column. The 
following rules must be observed: 1. The privilege 
of announcing an exchange is confined to sub- 
scribers. 2. EzoHAyasB only will be admitted. 
Sales must be relegated to the advertising de> 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Bo 
careful about the address. 

The attention of those who have the opportunity 
to supply them are called to the wants of Ptof. Yon 
Siebold, stated in another column. 

For palates of periwinkle and limpet send a 
stamped directed envelope or an object of interest 
t6 F. F. Stanley, Swampscott, Mass. 

Foramhiifera, very choice, and diatomaoeons 
earth, in exchange for interesting material George 
B. Scott, Box 6M5, New York City. 

Wanted to exchazige, periodically, filterings firom 
the water supply of BnffiUo for the same of any 
other city. D. 8. Eellicott, 119 Fourteenth street, 
Bu£Uo, N. Y. 

Mounted spedment of Humvhu Lupulua Sxi,, 
showing lupulin ciystals, for any mounted objects. 
Richard Allen, 146 North Fourth Street, Troy, N. Y. 

BoeMia laoerata, Puc, xanOiii, and Puo. (icu- 
leata. in exchange for other unmounted fnngL W. 
0. Stevenson, Jr., 1,626 Oreen St., Philadelphia, Pa. 
Slides of "Sonorous Sand," i^m Sandwich 
Islands^very interesting, for any well mounted ob- 
jects. W. u. 0., Box 1774, Boston, Mass. 

** Bough ** material, or mounted slides of Lake 
Superior Diatoms, for other microscopic objects. 
Dr. T. U. Flanner, Springfield. Mo. 

Irish and British marine Alg» in great variety, 
correctly named, for herbariums, etc^ also beauti- 
folly mounted in balsam and other mediums; in fruit; 
many laden with diatoms; or splendid specimens, 
specially prepared for balsam. Foraminifera Itom 
Dog's Bay, Egypt, Java, etc; diatoms, zoophytes, 
sponge spioula, Holothuria plates, mollusca palates, 
gnosi crabs, starfish, and various other unmounted 
interesting marine material, as well as botanical and 
entomological objects, etc. For any American ob- 
jects, mounted or otherwise. Send detailed list of 
everything you wish to exchange; all letters an- 
swered. T. McGann, Burrin, Ireland. 

For sections of Oharob Seed, for the polarisoope. 
and of Mowa Seed, showing oleo-resin glands, send 
other' good objects to B. H. Philip, 28 Prospect 
street, HuU, EngUnd. 

Wanted in exchange for Vegetable Slides, other 
well mounted slides. Address F. F. Stanley, 40 
Pearl street, Boston. 



Books Vir»Bted^-Address, stating oonditioa and 
lowest price, E. W., care Axkbzcam Journal or 
MicBOScoFT, S7 Park Bow, New York. 

<* Micrographic Dictionary." Second edition. 

HassaU's "Fresh Water Algie.*' 

Smith's "Synopsis of the British Diatomaces.** 

Caspar's " Forensic Medicine." 4 vols. 

I^'araday's " Electrical Besearches." 8 vols. 

HoltzapfePs " Mechanical Manipulation.** 
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Crystallization of Silver. 

THERE are seyeral mioroscopio objects 
which cannot be shown monnted or 
preserved so as to exhibit their greatest 
beauty, and these objects are all of the deep- 
est interest and significance. Chief amongst 
ttiem are the droolation of the blood in 
liying animals, the circolation or cyolosis in 
plants, the process of crys- 
tallization in salts and 
metals, the ciliary motion 
of the respiratory appar- 
atus of dams, oysters, 
mnssels, etc., and a few 
others. On each occasion 
on which the objects are 
examined, they mnst be 
produced afresh for very 
obyioQs reasons. As oc- 
casion serves we shall en- 
deavor to point ont the 
best method of observing 
these microscopic wonder?. 
One of the favorite ob- 
jects of the older micro- 
scopiBts, was the crystallization of salts 
under the microscope. Baker, in his 
••Employment for the Microscope," gives 
slongacconnt of the behavior of varioos 
saline matters, and amongst the subjects 
discussed by lecturers, and projected on 
screens at exhibitions of the solar or oxy- 
hydrogen microscope, crystallization always 
takes a prominent place. Of all the crystal- 




ORT8TAL8 OF SILVER. 



lizations which can be readily produced, 
however, none equal in brilliancy and beauty 
that of pure silver. But to be seen in per- 
fection the crystals mnst be watched dnring 
the process of formation; when monnted, 
even in their best condition, they fall far 
short of the appearance which they present 
while growing. The method which we have 
found to give the best results is to place a 
drop of solution of nitrate 
of silver on a slide, and 
bring in contact with it a 
small mass of the amalgam 
used for ordinary mirrors. 
The drop of liquid should 
be well spread out and the 
glass should be black. If 
black or dark colored glass 
cannot be procured, a piece 
of black paper may be 
pasted on the under side 
of an ordinary slide. As 
soon as the amalgam has 
been brought in contact 
with the solution of silver, 
decomposition takes place, 
nitrate of tin and mercury formed, and pure 
silver is thrown down. This pure silver in- 
stantly forms, with the other substances pres- 
ent, a minute voltaic battery,- and the rest of 
the silver is deposited in beautiful crystals, 
just as copper is deposited on one of the poles 
of the l)aniel's battery. These crystals 
shoot across the field with considerable 
rapidity, and they are seen to grow in 
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exquisite fern-like musseB, of which our en- 
graving gives a faint representation. While 
fresh, their sorf aces are clear and brilliant^ 
and if well illtiminated by means of the 
bolls-eye condenser, or any similar method 
of condensing light on them, they are al- 
most dazzling. An objective and eye-piece 
of low power should be used, a magnifying 
power of thirty diameters being sufficient. 
We prefer the amalgam of tin and mer- 
cury to all other agents for throwing down 
the silver, because it does not interfere with 
the beautiful white color of the crystals, as 
do copper and most other metals. When a 
greenish hue is desired, however, copper or 
brass may be used. When the solution be- 
comes weak, the crystals form in slender, 
needle^like stems; when the solution is 
strong, the silver is deposited in frond-like 
masses. By varying the strength of the 
solution during the process of crystallization, 
the most beautiful effects may be produced. 



The Kentucky Shower of Flesh. 

IT appears to be a law of nature that 
weeds should grow with flowers, tares 
with com, and that superstition should 
almost touch truth. Showers of frogs, of 
flshee, of bloody rain and snow have fre- 
<|uently occurred. The last sensation, how- 
ever, **the fall of flesh in Kentucky," 
offers some features of special interest 

In 1537, while Paracelsus was engaged in 
the production of his "elixir of life," he 
«ame across a very strange looking vegetable 
mass, to which he gave the name of " Nos- 
toc." The want of rapid transportation, 
•combined with the perishable nature of the 
49ubstanoes fallen, have hitherto prevented 
A complete and exhaustive examination. 
The specimens of the *' Kentucky shower," 
reached New York well preserved in glycer- 
ine, and it has been comparatively easy to 
identify the substance and to fix its status. 
The Kentucky wonder is nothing more or 
less than the "Nostoc" of the old alohem 
ist The Kostoc belongs to the 'conferv8B; 
it consists of translucent, gelatinous bodies, 
joined together by threadlike tubes or seed- 



bearers. There are about fifty species of 
this singular plant classified; two or three 
kinds have even been found in a fossil state. 
Like other confervsB, the Nostoc propagates 
by self-division, as well as by seeds or 
spores. When these spores work their way 
out of the gelatinous envelope they may be 
wafted by the winds here and there, and 
they may be carried great distances. Wher- 
ever they may fall, and find congenial soil, 
viz., dampness or recent rain, they will 
thrive and spread very rapidly, and many 
cases are recorded where they have covered 
miles of ground in a very few hours with 
long strings of "Nostoc." On account of 
this rapidity of growth, people almost 
everywhere faithfully believe the Nostoc to 
fall from the clouds, and ascribe to it many 
mysterious virtues. The plant is not con- 
fined to any special locality or to any cli- 
mate; sown by the whirlwind, carried by a 
current of air, in need of moisture only for 
existence and support, it thrives every- 
where. Icebergs afloat in mid ocean have 
been found covered with it In New Zea- 
land it is found in large masses of quaking 
jelly, several jfeet in circumference, and 
covering miles of damp soil; and in our own 
country it may be found in damp woods, 
on meadows, and on marshy or even grav- 
elly bottom. 

AU the Nostocs are composed of a semi- 
liquid cellulose and vegetable proteina The 
edible Nostoc is highly valued in Ohina^ 
where it forms an essential ingredient of 
the edible bird-nest soup. The flesh that 
was supposed to have fallen from the clouds 
in Kentucky is the flesh-colored Nostoc 
(N. cameum of the botanist); the flavor of 
it approaches frog or spring chicken legs, 
and it is greedily devoured by almost all 
domestic animals. 

Such supposed " showers " are not rare, 
and are entirely in harmony with natural 
laws. In the East Indies the same Nostoc 
is used as an application in ulcers and 
scrofulous disease, while every nation in the 
East considers it nourishing and palatable, 
and uses it even for food when dried by sun 
heat. — Leopold Brandeis in Saniiarian. 
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Learning to Use the Microscope. 

TTAVING carefully studied t^ie oon- 
^-^ stmction of the miorosoope, and be- 
come familiar with all its moyements, and 
having also learned how to place an object 
on the stage, how to illuminate it, and how 
to bring the object-glass into such a position 
that the object will be in focus, the beginner 
should proceed to familiarize himself with 
all the various means and methods of sub- 
jecting an object to microscopical examin- 
ation; and this is best done by taking a few 
simple, typical objects and going through 
all the various steps with them. As the 
simplest of all common objects, begin with 
the scales from a butterfly's wing — an object 
which may be found in every coUection or 
which may easily be procured by the young 
microsoopist. Any butterfly or moth — the 
common yellow butterflies which flit around 
during the warm season, or the dothesmoth, 
which is snoh a pest to housewives— will 
answer. Haying caught one, take a clean 
glass slide, breathe on it, press the wing of 
ihe insect against the slightly damp glass, 
and scales innumerable will adhere to the 
latter. For the present these scales may 
either be covered with thin glass or left un- 
covered as may be preferred. If it be 
^hed to coyer them, the thin glass must be 
oiade to adhere to the slide, and this is best 
accomplished temporarily in the case of dry 
objects, by means of three very minute 
dote of Canada balsam. Place the slide on 
^ stage of the microscope, bring it accu- 
ifately into focus and examine it with light 
which passes through it from the mirror, 
iB sach a direction as to pass through the 
*^ of the body. In other words, the bar 
▼hich carries the mirror should be in a 
**»ight line with the body. Use first the 
plane mirror and then the concave, and watch 
the different effects of each. If the work is 
done by lamplight, move the lamp to a 
distance, and also place it very dose, and 
^atch the effect of each position. If the 
field of view should be very brilliantly il- 
lununated, observe the effect of the dia- 
phragm in moderating the light Many de- 
**^ will be seen when the light is moderated, I 



which are drovmed oiit when the light is too 
intense. 

Having carefully studied the effects of 
variation in the intensity, etc., of direct 
light, proceed to try the effects of oblique 
lighi Eyery thing being arranged as before, 
turn to one side the bar on which the mirror 
is hung, and direct the light on the object 
from one side. If the microscope should 
be furnished with a sub-stage, this must be 
removed. Now try the effects of yarious 
degrees of illumination at yarious angles of 
obliquity. If the objective be not very 
good, cross lines which were perfectly in- 
visible by direct light, will now appear on the 
finer scales, and even with the best objectives 
some lines which are invisible by direct 
light can be shown by oblique light, provided 
difficult test objects are used. The learner 
will observe, that with some objectives it is 
possible to place the mirror much more to 
one side than with others, and yet not lose 
the illumination. 

The scales should now be examined by 
reflected light — that is by light reflected 
from the upper surface of the object, and 
not by rays passing through it. To do 
this satisfactorily with ordinary microscopes^ 
the light must be condensed on the upper 
surface of the object by means of a bull's 
eye condenser, as it is called. Every boy is 
familiar with the common burning glass, 
and knows how to throw a bright spot of 
light on the object he wishes to set on fire. 
Condensing the light on a microscopic ob- 
ject is a process of precisely the same kind. 
Get the lens between the lamp and the object 
in such a way that the bright spot of light 
will fall on the latter, and the thing is done. 
Having brought the object into focus and il- 
luminated it, watch the effects which are 
produced by a change in the direction of 
the light as regards the object. Such changes 
are made by turning the object itself round, 
either by means of a rotating stage or by 
hand, and by raising and lowering the light 
(and with it of course the condensing lens), 
so as to vary the amount of shadow cast by 
any irregularities in the surface of the object. 
The effects produced in the case of some 
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mineralB, batterfliee' wings, etc., by saoh 
changes are very marked. A fragment of 
speoukr iron ore, which is a doll, blaokish 
mass when presented to the light in one 
direction, becomes wonderfully brilliant 
when this direction is changed 

lilomination by means of the achromatic 
<!ondeD8er, Lieberkahn, side reflector, para- 
bolic illuminator, etc., should be carefully 
studied by those who possess such acces- 
sories. While thus studying the yarylng 
effects of different modes of illumination, 
the learner should of course keep to one 
object at a time. When the first object has 
been carefally and fully examined, a second 
may be taken, and the whole course gone 
through with it 

Having made himself familiar with the 
methods of illuminating objects, the learner 
should mow pass to a study of the effects 
produced by placing objects in different 
media. Let him take a few fibres of wool, 
well washed in alcohol or ether, and ex- 
amine them as follows: 

1. Dry or in air. Lay them on a slip of 
glass, cover with thin glass and examine. 

2. Water. Moisten first with strong alco- 
hol, and then with plenty of water. Place 
on glass slide as before, cover with tbin glass 
and examine. 

3. Alcohol. Proceed as just directed. 

4. Glycerine. Use this in two forms— one 
containing equal parts of water and glycerine, 
the other being the purest and strongest 
glycerine that can be obtained. 

5. Canada Balsam. To mount in Canada 
balsam is not quite as easy as to simply 
moisten with glycerine and cover with thin 
glass. Warm the slide, let a drop of balsam 
fall on it, warm again slightly until the air 
that is present has collected on the surface 
in bubbles. Bomove the bubbles by means 
of a common pin stuck in a splinter of wood 
for a handle, and then place the wool in the 
melted balsam. While still warm and fluid, 
heat a cover slightly and place it on the 
drop of balsam. Press the cover and slide 
together by means of a clip or weight, and 
allow it to cool. It will then be ready for 
examination. 



Tiy the same couose with starch from the 
potato. Elxamine it dry, in water, in alco- 
hol, in glycerine and water, in glycerine, 
and in balsam, using very fluid balsam or a 
solution of balsam in benzole. 

Observe the effect of the cover in forming 
an even surface on the fluid. Place a few 
grains of sand on a slide, moisten with not 
quite enough water to fully cover them, and 
examine. We once foulid a person using a 
microscope under just such conditions. If 
thin glass cannot possibly be procured, 
mica or stove ** isinglass," as itisocJled, may 
boused. 

Until the learner has become familiar 
with the use of his instrument, it will not be 
well for him to spend much time in the 
preparation and mounting of difficult ob- 
jects. Having acquired skOl in examining 
objects, it is then time to proceed to the 
next step, which is to prepare and mount 
them. The following are the principal 
methods of mounting: 

1. Dry. The objects which demand least 
skill and labor are those which are mounted 
dry in very shallow cells. Make a cement 
cell, either with the turn table or by painting 
a ring on the slide, being guided by a black 
ring drawn on a piece of paper and placed 
under the slide. In cells so made mount 
scales of insects; very small flsh scales; wing 
of fly; blood (by spreading in a very thiu 
layer, drying rapidly and covering); hairs 
of mouse, etc. The object being in place, 
the cover is laid on, the slide gently warmed, 
and the cover pressed to its place until the 
cement is seen to form a clear black ring all 
round. After a time a ring of cement 
should be placed over the edge of the cover. 

2. In balsam. Mount human hair, the 
wing of the bee, the foot of the fly, etc., in 
balsam. No cells are required. 

3. In fluid. Mount the so-called tongue of a 
fly in glycerine. Having severed the tongue 
from the insect, under water, place it in a 
watch glass and add glycerine to the liquid. 
Beware of dust, and keep changing the 
liquid and adding glycerine until the object 
is saturated with strong glycerine which will 
take one or two days. Place in a deep cell, 
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made on ihetum table, with solution of ahel- 
lac, fill the cell with glycerine, place on the 
cover, wipe off saperfluoos glycerine, and ce- 
ment the edges of the coyer with solution of 
shellac When dry, wash off the cover 
with a camel's hair pencil and a mixture 
of water three parts, alcohol one part 
When thoroughly dry add a coat of ce- 
ment and allow to dry. Then, but not 
before, wipe off the slide and add another 
coat of cement 

When the learner has succeeded in mount- 
ing simple objects well, he may proceed to 
the preparation of sections, injections and 
the higher departments of the art 

One of the first things the young micro- 
scopist should do is to familiarize himself 
with the common objects which he is likely 
to meet during the examination of every 
thing that has been at all exposed to dust. 
The following is a list of those most ordi- 
narily met: Fragments of wool, cotton, 
fiax and silk; hair of man, cat, dog, calf, 
mouse; scales from moths, butterflies, etc. ; 
hairs from ditto; particles of woody fibre 
from pine, oak, mahogany, cedar (so-called) 
of pencils, etc. ; cuticles of plants such as tea 
leaves, leaves from trees growing near by, 
straw and chaff of wheat, oat, rye, husks of 
com (often used for bedding), etc.; minute 
fragments of coffee-berry, potato, wheat, 
maize, oat, bread, feathers, down, sand, 
fioot, etc. etc 

Particularly should he examine globules 
of air in oil, water, glycerine and balsam; 
oil in water; water in oil, etc. In studying 
these it may be weU occasionally to color 
the oil or water with some coloring matter 
not soluble in both media. 

It is only by examining well-known objects 
in various ways that the necessary skill and 
experience required in the examination of 
unfamiliar objects can be attained. There- 
fore do not get discouraged by the thought 
that such preliminary work amounts to 
nothing so far as " seeing things '' or build- 
ing up a cabinet is concerned. We have 
often known persons so eager to get to- 
gether a large cabinet of objects that they 
were thereby prevented from becoming 



good microscopists. As Dr. Beale says. 
Practical work is the very grammar of the 
subject, and must be mastered, and mas- 
tered thoroughly. * * It is certain that 
he who is most fully conversant with ele- 
mentary detail and most clever at demon- 
stration, will be the most successful in the 
consideration of the higher and more ab- 
struse problems." 

.-#-. 

Snow Crystals— Natural and Artificial. 

FEW things are more exquisitely beautiful 
than snow crystals examined under a 
low power —say 10 to 25 diameters — the lat- 
ter power being best obtained by using a 
good compound microscope and a two or 
three-inch objective. A good magnifier, 
such as is used by engravers, however, gives 
a very fair view of them. But it is only at 
certain seasons that snow crystals are avail- 
able, and unless examined in a very cold 
room they are exceedingly perishable. The 
best method is to catch them on a piece of 
black doth, and carefully protect them from 
the breath and from the heat radiated from 
the face. This may be done by means of 
shields of pasteboard or stiff paper, through 
which the lens is passed. To avoid these 
difficulties, however, M. Dogiel, of the St 
Petersburg Academy, has endeavored to 
obtain some substance not liable to dissolve 
at ordinary temperatures, and crystallizing, 
like snow, in the hexagonal system. He 
stlected iodoform, which crystallizes in a 
remarkable variety of forms. To show their 
multiplicity, M. Dogiel dissolves iodoform 
in boiling (90 per cent.) alcohol, and lets 
the solution cool in water of different tem- 
peratures. He gets mostly tabular crystals, 
when a solution containing 15 to 30 per 
cent of iodoform is kept ten minutes in water 
of about 14° to 15° 0. ; whereas star-shaped 
and often very complicated crystals are had 
at temperatures of 26° to 87°. Some other 
modifications of the result are described by 
M. Dogiel in a paper recently published, 
and he also gives drawings of the crystals 
he obtained. We presume that some of our 
readers may be interested to repeat his ex- 
periments. 
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Use and Abuse of the Imagination. 

FEW persons have failed to read Tyndall's 
valuable and interesting paper on the 
'* Scientific Use of the Imagination," and 
we may therefore assnme that onr readers 
are familiar with what can be said in favor 
of the uses of this faculty. Unfortunately, 
however, the abuse of the imagination is 
much more common than its use, especially 
on the part of those who have not been thor- 
oughly trained to soientifio work, and it may 
be well to offer a few words of caution 4n 
this direction, especially as microsoopy is a 
fertile field for the errors arising from this 
cause. The knowledge which we obtain 
from a microscopical examination of any 
object depends almost whoUy upon infor- 
mation derived through the sense of sight — 
a sense that is the most easily deceived of 
all our faculties. We cannot by our sense 
of feeling test the impressions we receive; 
we cannot even look round the comers and 
examine things from different points of view, 
and therefore it is of consequence that we 
exercise our observing powers to their ut- 
most and studiously avoid jumping at con- 
clusions in regard to the existence of objects 
which we Ihinh we see rather than which we ; general knowledge, 



know we see. The extent to which this 
looseness of observation prevails in micro- 
soopy is something of which those who 
judge by work in other directions have na 
idea. It is the most common thing in the 
world to hear inexperienced miorosoopists 
describe things which exist nowhere but in 
their own imagination. We have seen 
people who, in any given specimen, could 
discover everything that had ever been de- 
scribed in the books. Pieces of amorphous 
matter would, under their vision, round out 
into perfect diatoms, or assume the form of 
the most beautiful desmids; mere aggrega- 
tions, without lines or angles, are described 
as crystals; feet and every other organ 
spring from such living objects as may ap- 
pear in the field of view, and dirt and for- 
eign matter are assumed to be complicated 
organs. This is not by any means a fancy 
or exaggerated sketch. Dr. Beale describes 
a case in which a portion of feather which 
had accidentally found its way into a pre- 
paration, is figured and described as part of 
the nervous structure. This was not done 
by a beginner, but by an author of repute, 
who, however, was careless in his obser- 
vations, and gave a loose rein to his imag- 
ination. A certain microscopist, who has re- 
centiy published some very valuable observa- 
tions, mixed them up with matters purely 
imaginary, and thus, for a time, entirely de- 
stroyed the value of the work done, at least, 
so far as the intelligent public are concerned. 
Over and over again we have had from 
young mioroscopists the most glowing ac- 
counts of what they had seen, but when 
these supposed wonders were submitted to 
the scrutiny of one with a littie experience, 
they faded into nothingness, depending aa 
they did wholly upon the effects of imagin- 
ation. 

The only means by which such mistakes 
can be avoided is by training oneself to 
severe accuracy and dose observation. Ta 
this end nothing is more effective than the 
habit of drawing objects under the micro- 
scope and meastiring their dimensions* 
The latter process, as a means of advancing 
has frequentiy been 
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abused and eetimated too highly, bat as a 

meaziB of enforcing doae observation, it is in- 

valnable. Above all, however, the stadent 

ahonld train his mind to deliberate thought 

and should avoid jumping at conclusions in 

regard to structures and especially in regard 

to the relations of the different parts of any 

object. This demands dose and constant 

seU-eritieism. 

• • • 

Recent Improvements in the Turn-Table. 

rilHE invention of the turn-table, by 
-'- Shadbolt, was one of the most impor- 
tant additions to our means of mounting 
miorosoopic objects. For a long time it has 
retained the form which it received shortly 
after its invention, and even now the turn- 
table of twenty-five years ago is equal to 
ahnost all the wants of the microscopist. 
Attempts have been made to produce a 
table which will automatically centre the 
slide — ^not a very difficult task, in view of 
the immense amount of ingenuity that has 
been expended in this direction in the kin- 
dred subject of the turning lathe. For our- 
selyes, however, we still prefer to centre our 
slides by hand. Those who have a true eye 
can do it accurately and expeditiously, and 
when necessity requires the slide to be out 
of centre, for the purpose of bringing an 
already-made cell into the centre, the com- 
mon table allows full variation in this 



The ordinary table is rotated by the action 
of the finger on a small, milled collar, and 
when once set in motion, its momentum 
serves to maintain the movement until the 
cell has been finished. Under ordinary cir- 
cumstances this answers every purpose, but 
when a cell more elaborate than usual is to 
be made, the yarying velocity of the table — 
a yelocity which steadily and rapidly de- 
creases — is a sericus objection. Mr. D. 
Bryce Scott, of this city, has remedied this 
difficulty by attaching an old clock work to 
his table. The gearing is large and strong, 
and is moved by a heavy weight Such a 
table has an equable motion, which can 
easily be regulated by a brake, and the 
power applied is sufficient to allow of a deep 



cell being turned off by means of a cutting 
tool, so as to improve its shape and make 
it absolutely true. This improvement we 
regard as quite valuable. We have now 
before us a table in which the same result 
is attained by means of a small electro- 
motor. A single voltaic cup furnishes suf- 
ficient power for ordinary work; two or 
three cups give a power which enables the 
operator to turn off his cells if he wishes. 
The power of one or more ceUs is easily ap- 
plied or cut off by means of a proper 
switch. The whole arrangement is exceed- 
ingly neat, convenient and efficient. It is 
the inyention of Mr. G. S. Scott, Superin- 
tendent of the Qold and Stock Telegraph 
of this city. 

At a recent soiree of the Oldham (Eng- 
land) Microscopical Society, there was ex- 
hibited an ingenious form of turn-table, 
made by Mr. Charles Butterworth, of Shaw, 
by which cement cells might be made of 
any form between a perfect circle and an 
exceedingly elongated ellipse. By its aid, 
also, a thin glass cover could be held in 
position on a cell so made while the finish- 
ing rings of cement were added. We regard 
this as a very valuable invention, and indeed 
our own necessities, while studying various 
textile fibres and mounting specimens for 
permanent preservation, led us to devise a 
similar table. The ordinary round cell is 
not well adapted to the display of long 
fibres, while rectangular ceUs never have a 
neat appearance. Such a table ought to be 
rotated by one of the mechanical methods 
previously described. 

These are efforts towards the perfection 
of the turn-table. They all involve consid- 
erable expense, and therefore it may not be 
out of place to refer to an attempt in the 
opposite direction. Mr. Brainard, of Chi- 
cago, makes an instrument in which the 
table is a fiat, oblong block of lead, cast on 
the head of a common wood screw, which, 
after being smoothed off a Little, is fitted 
into the pipe of an ordinary key fixed ver- 
! tically in a block of wood. The surface of 
the block of lead is the exact size of the 
slide, which is held in place by two rubber 
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bands. The bUcIq in therefore nasilj cen- 
tered, and a touch from the tip of the finger 
causes it to rotate. Any intelligent boy 
with a mechanical turn ought to be able to 
make such a turn-table from the above de- 
scription. The expense would be scarcely 
anything. 

—%^ 

The MicroBcope in Summer. 
Sd. Am, Jour, Microscopy— It is too generally 
supposed that the time when the microscope is 
chiefly valuable as a source of intellectual 
pleasure is during the winter months, when the 
long evenings give abundant leisure around the 
home fireside. Talking with a well-known 
manufacturer the other day, he told me that 
three-fourths of all the microscopes sold were 
disposed of in the fall and early winter, and I 
know many of my acquaintances who have 
laid their microscopes aside for the season, 
fiuch persons are accustomed to examine 
mounted objects mostly, but if they knew Jthe 
greatly superior beauty of living and fleshly 
prepared objects, they would consider spring, 
summer and fall, the choice seasons for eu- 
joyiug the microscope. During these months 
every brook and pond teems with objects of 
great beauty. The leaves and stems of plants; 
living insects, or those which have been freshly 
killed; all the different objects which are so 
very interesting to a real lover of nature, afford 
abundant work for the microscope. Those, 
therefore, who are going to the seashore, or to 
the countiy, I would by all means urge to take 
their microscopes with them. They will find 
in the beauties which they may discover by 
means of them, a pleasure far greater than can 
ever be derived from the usual ran of amuse- 
ments carried on by young people under such 
circamstances. • * • 
•-#-• 

Preservative Fluids. 
Ed. Am. Jour, Microscopy— For some time 
past I have been using the following solution 
for soaking dried specimens of Sphaeria, Peziza, 
etc., Ko as to render their asci, spores, etc., fit 
for examination. 

Glycerine concentrated 1 oz. 

Alcohol 1 part K ^, 

Water 6 «• P®*' 



The fangas is placed in a small watch glass and 
coTsred with about One-eighth ounce or lees (ac- 
cording to the size of the specimen) of the 
mixture; a tumbler or small bell glass is in- 
verted over it, and all allowed to remain for a 
day. If a small portion of the fungus is now 
transferred to a slide, covered with a thin glass, 
and gently pressed, it will flatten out thin 
enough to be viewed with any power. The 
asci, etc., areas ** plump" as though the speci- 
men was recently gathered. 

The alcohol evaporates first from the mixture, 
and then the water, thus giving us a solution 
which gradually becomes denser. Glycerine 
possesses a great advantage x>ver water for the 
above kind of work. Ton can continue your 
investigations or drawings trom time to time 
without any danger from evaporation of the 
fluid; with water this is a great source of annoy- 
ance. W. 0. 8. Jb. 

[The above liquid resembles in its compo- 
sition the well-known floid of Hantzsch which we 
have frequently used for vegetable preparatiouR. 
desmids, etc., in a manner similar to that of onr 
correspondent, with most excellent results. 
Hantzsch's fluid consists of 8 parts alcohol, 2 
parts distilled water, and 1 part glycerine. In 
some cases, as in that described by our cor- 
respondent, it is well to diminish the propor- 
tion of alcohol— JE21 A. J. of if.] 
•-#-. 

Microscopic Qymnastics. 

The following letter Ixom Mr. J. Edwards 
Smith, of Ashtabula, Ohio, to the San Francisco 
Microscopical Society, deserves a place in our 
pages: 

To (he Members of the San Fhincisco Micro- 
scopiccU Sociriy— Gentlemen: The March num- 
ber of the Cincinnati Medical News is at hand, 
and I have been reading President Ashbumer's 
annual address to your Society with much in- 
terest and pleasure. 

President Ashbumer speaks of the ** going 
through," or resolution of the M&ller test plate 
as a species of microscopic *' gymnastics." 
The word is fitly spoken, is suggestive, and I 
hope it will stick and find a place in the vocabu- 
lary of every advanced and advancing micro- 
scopist To such, the education of the eye is 
of paramount importance, and to this end the 
study of difficult diatoms is at once the most 
convenient, and the most valuable assistant 

A common objection urged against the study 
of diatoms, is that diatomists themselves are 
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not agreed as %o the strnotore of these minate 
oigauismB; that changes in iUamination, eto., 
materially effect the images as seen in the field 
of the miczoscope. Even to grave and soientiflo 
men this objection appeals with heronlean lorce 
— while to the Batch quack, who rejoices in the 
possession of a French triplet, worth at par 
valne $3, 'the objection named is a veritable 
*' Balm in Oilead." Naj, he will go farther, 
(qaoting Beale and Carpenter,) and assert that 
nothing is well done that is not accomplished 
with low angles. 

Far be it from me to evade; let the objection 
named have its full force— that the tme strac- 
tnre of difficult diatoms is not fully demon- 
strated, is an indisputable fact Had this been 
otherwise, the diatomist would have abandoned 
the study in search of organisms unknown. Yet 
their labors have not been for naught To them 
and to their incessant demands on the optician, 
are miorosoopists indebted for the improvement 
in object glasses and other valuable adjuncts to 
the microscope, exploring, as they do, fields not 
only unknown but, to other eyes, invisible. 
They are early taaght the value of instrumen- 
tailou, as also other conditions necessary to the 
accomplished observer. 

Our "Butch Quack" referred to, could no 
more become a diatomist, than could the Jew 
become a Knight Templar Mason! 

In admitting fully the failure of the diatomist, 
it is becoming to inquire as to the success of 
other laborers in microscopy, for in every branch 
of microscopic research the shortcomings that 
environ the diatomist will be found to have 
place, and to have still greater force. While 
we own that change of illumination, etc., will 
affect the image of a diatom, the same con- 
ditions will also similarly affect a blood corpus- 
cle. We turn confidently to our ** grave and 
scientific friend," the professional pathologist, 
and ask him to tell us something of the ultimate 
structure of the human lung, spleen, kidney, 
etc., and find that he knows no more of these 
than can be told of the diatoms, while (thanks 
to superior instrumentation and skill in ob- 
serving) it is sometimeR quite possible to mate- 
rially assist the histologist— for, as a class, the 
latter are content to work with very poor tools, 
and are too apt to be satisfied with their per- 
formance. 

Let those who aspire to become advanced 
workers practice President Ashburner's "Gym- 



nastics;" but remember that the M6Uer and the 
Nobert plates are not the only gymuosiums ex- 
tant, and that neither Amphipleura Pellucida 
nor the 19th Band constitutes the limit to human 
vision. • J. Edwaeds Smith. 

AshiaMa, Ohio, March 27tK 1876. 
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Bact«rl» in Perspiration— .Dr. Eberth, of 
Znrich, Svntzerland, has foucd that ordinary per- 
spiration contains large numbers of Bacteria, This 
was to have been expected, since the conditions for 
growth are very favorable, and the germs must be 
filtered out of the air in enormous numbers 
by coming in contact with the extensive moist 
Burfiice of the body. Powerful reagents do not 
seem to affect them— acids, alkalies, alcohol, ether, 
chloroform, etc., having no effect. The only way to 
get rid of them is to remove them by frequent and 
careftd washing. 

New Proeess ibr Staining TlMue.—M. Cor- 
nil employs " violet methylamine." Its merit is saSd 
to be that its constituents separate into red and 
blue elements, which have different affinities for the 
tissues acted upon, and it is therefore specially 
fitted for organs in a state of lardaceous degenera- 
tion, the lardaceous part taking a red tint, the nor- 
mal a blue. M. Gornil has by this process deter- 
mined that the lardaceous change takes place first 
in the interior of the small arteries. One objection 
to the method is the disappearance of the color- 
ation in specimens mounted in Oanada balsam, 
glycerine, etc. 

A BTcw Bletl&od of Staining— I u the Physi- 
ology Section of the British Medical Association, at 
Edinburgh, Dr. Frances Elizabeth Hoggan com- 
municated a new method of staining tissue for 
microscopical investigation. Arter the section or 
membrane is prepared, it is first steeped for a few 
minutes in alcohol. This having been poured off, a 
few drops of 1 or 2 per cent solution of perchloride 
of iron in distilled water is poured on the tissue; 
after the lapse of some minutes a few drops of a 
2 per cent solution of pyrogallic acid in distilled 
water is added and allowed to remain from a few 
seconds to several minutes, accordmg to the thick- 
ness of the preparation or depth of tint required. 
The section may then be washed and mounted in 
the usual way in glycerine or varnish. If washed in 
household water containing lime, a bluish tint or 
tone is given the nuclear elements and cell sub- 
stance. This method answers well for sUver pre- 
parations, but no chromate must be used for pre- 
vious hardening. 
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Reader Metlkod of Prep»r|ng Sections ftor 
ttk9 BIlcroMope— Dr. John StevensoD's method is 
ae foUows: A mixture of glycerine and tragacanth 
soon becomes stiff like jelly, and may be nsed to 
advantage in which to imbed Usmcs for the pur- 
pose of making slices for the microscope. It cats 
like cheese after standing eight or nine hours, and 
by keeping it in methylated spirit twelye to twenty- 
four hours it parts with Its glycerine and becomes 
more easily sliced by reason of its being harder. 
The material is dissolved off the section by cold 
water with a little glycerine added. 

The proportion Dr. B uses is two drachma of 
glycerine to one and a half drachms of powdered 
gum tragaoanth-— to be rubbed together on a slab 
or plate. Much less gum tragacanth than this 
proportion makes a material too soft. If not to be 
sliced within twelve hours from the time of its pre- 
paration the material should be preserved in 
methylated spirit.— JEidin^ur^/i Med. Jour, 

B«ckl»nd*s Cemcnt_The foUowing recipe is 

that used by Dr. Bnckland, the famous geologist, 

and was employed by him in preparing a cement for 

uniting parts oi broken fossils and for attaching 

specimens to blocks and trays. The ingredients 

are to be found in every village, and the cement is 

excellent, as we know by experience, having used it 

for years. The credit of devising It has recently 

been attributed to several different persons. The 

recipe is as follows: Take 4 pax'ts gum arable, 8 

parts starch and one part sugar. Reduce to a fine 

powder and mix well. The powder should be kept 

in a well corked bottle, and when required for use 

mix a little of the powder with water to every 

ounce of which ten drops of glyoeiine have been 

added. 

• m • 
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Anatomy of tl&o InTertebrnta. By 0. Th. 

Von Siebold. Translated from the German, with 

Additions and Notes, by Waldo I. Burnett, M. D. 

1 voL 8vo, cloth. $5. Boston: James Campbell. 

The characteristic features of this work are very 
clearly ^et forth by the translator in his preface. 
He says: " In the text will be found a lucid yet suc- 
cinct exposition of the anatomical structure of or- 
gans, arranged as far as practicable under distinct 
types. The details, on which this typical summary 
is based, are comprised in notes which are as re- 
markable for their erudition as for their copious- 
ness; indeed, the utmost care has been taken in the 
literature of the various subjects treated, and the 
student will here find the most reliable and at the 
same time the fullest reference to the bibliography 
of nearly eyeiy subject in comparative anatomy. 
In this way, the work, as a whole, furnishes a com- 
plete dictionary of the science, and will prove in- 
valuable even as a work oi suggestion and refer- 



ence, to those whotwouldrpursue any special line of 
inquiry and research in this department." 

It has now been published for some years, but 
thus tar no other work is to be found which can in 
any measure take its place. 



Field, Forest nnd Onvdcn Botnnjr. A Simple 
Introduction to the Common Plants of the United 
SUtes east of the Mississippi, both WUd and Cul- 
tivated. By Asa Gray, Fisber Professor of Natu- 
ral Historv in Harvard University. New York: 
Ivison, Phioney, Blakeman k Co. 
A simple, compact and inexpensive work, which 
will enable beginners to discover the botanical 
names and structure of common plants, is a neces- 
sity to aU lovers of nature. Those who wish to 
become thorough proficients in the science, of 
botany, must of course give their days and nights 
to the study of larger and more perfect works, but 
many of those who take a deep interest in plants 
have neither time nor opportunity for this. The 
work before us is made simple and concise, 1, by 
the sparing use of technical language; 2, by the 
omission, as far as possible, of the more recondite, 
and, for the present purpose, less essential charac- 
ters; and, S, by the omission of most of the obscure, 
insigniflcant and rare pUnts which students will not 
be apt to meet with or to examine, and which are 
quite too difficult for beginners. The author's name 
is a sufficient guarantee for the trustworthiness and 
accuracy of the work, and it is just the thing for 
those young microscopists who are devoting some 
attention to vegetable preparations. 

Literary Axmouncezneiits. 

"The Aqaarium; its Inbabitauis, Strurtture and 
Management." By J. E. Taylor, F. L. 8. Pro- 
fusely Illustrated. London: Hardwicke & Bogue. 

"Collecting and Preservmg Natural History Ob- 
jects." Being a series of articles by well-known 
writers in every department of natural science. 
Edited by J. E. Taylor, F. L. 8., etc. Fully iUna- 
trated. Price 4 shillings. London: Hardwicke & 
Bogue. 



NOTES AND QUERIES. 

Please inform me: 1. How to obtain diatoms from 
guano. I have first steeped the guano in hot water 
changing the water untu colorless; then trying to 
bum on thin covering glass 1-70 thick; they always 
broke. Then boiling in test-tube, which broke 
also, spilling the contents, guano and muriatic add. 
I endeavored to follow the directions given in Davies* 
Handbook. 2. What should I use in staining vege- 
table cuticle? JOHK NiCOL. 

Jlascaf Minn. 

In boiling liquids in test-tubes, it is necessary to 
take time and to avoid placing too much liquid in 
the tube. The tubes also must be of good quality. 
Covers will always break cr bend if not placed upon 
A thin metal plate. We use a small flat disc of 
platinum foil, which is placed on a slender ring of 
iron wire— brass or copper whre vrill spoil the plati- 
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nam. The best direotions for preparing goano are 
those by Dr. Johnston, of BalUmore, which we hope 
to lepabUsh some of these days. 

A description of the process for staining vege- 
table tissues requires more space than we can give 
in this cohmm. We will, ere long, publish a fall 
aooount of a good method. 

TBAKSAOTIONS OF SOOIETOBS. 

Nors. — It will Afford as gre^t pleasure to publish notes 
of the trmtieaetione of any of oar mierosooploel sooleties. 
The Umlted space at our command precludes the in- 
sartiou of lengtlxened aooounts of mere bueiness det.illi. 

We intend to glre. In our next issue, as complete a 
Ust of the Microsoopicsl Societies now existing In the 
United States, as we can compile Correspondents who 
will send ns — 1, the nsme of the sodety and Its location; 
X lh» date of its organisation, and, 8. the names of the 
present officers— will confer a gre^t faror. Address 
*'BlDTrom AxKBXOAH JouaiiAL OF MzoBosooPT. 37 Park 
Bow, Mew York." 

8siB FranoUeo HioroseopioAl Society-— The 
regular meetiDg of this society was held on Thurs- 
day eyening, April 6, with a good attendance of 
members and seyeral yisitors. Some important ad- 
ditions to the library and cabinet were announced. 
Under the head of additions to the library, the fol- 
lowing were announced by the Secretary:— J^To^ure; 
Popular Sdmoe Bmiew for 1875; Seienoe Ooasip for 
1875; Cincinnati MedHeal News tor February and 
Karch; Quarterty Miorotoopioal Journal, for 1875; 
MonOiy Mioroscopioal JbumaZ for March; five num- 
bers of ** Flora," Begensbnrg, and two yolumes of 
**£lemeDt« of Natural History,** Bnschenberger. 
Twenty additional slides, mounted with as many 
rarieties of acari, werereceiyed by purchase, while 
Mr. Ewing donated a small bottle of washed dia- 
tomaceoos earth, from Bichmond, Virginia. 

Dr. Blake placed on the stage a shde mounted 
temporarily with some liTing specimens ot phylloxera 
taken fit>m the root of a yine in Sonoma county. 
In addition to the smaller type of insect, which does 
the injury to the vines, there was one specimen of 
what he stated was the nymph form of the same, 
and to which he called special attention, firom the 
fbet that in Europe this stage in the life history of 
the pest is not met with till as late as July or Aa- 
gnst. He remarked that he could detect no wings 
or sucker, but found several large ova in the body, 
which in Europe developed into the sexual insect, 
which kys a smgle egg, hibernating till Spring. 
Whether the one before the society would have pro- 
duced the mother lice, under favorable drcum- 
lumces, he was not prepared to say. Some of the 
remedies suggested to the vine-growers by Dr. 
Blake had been tried, but, unfortunately, had 
proved of no avail in staying the development or 
rsvages of this troublesome insect. It would seem 
from the above that our vine-dressers must prepare 
for a vigorous prosecution of the war, and that the 
spring campaign will open early. 

In this connection it may be well to state that it 
appears, firom reports supplied to the French Acad- 



emy, that the most efficacious remedies for vines 
attacked with the phylloxera are alkaline sulphocar- 
bonates, that of soda being the most effective. It 
is applied in solution, and destroys the insects with- 
out injuring the vine. 

Dr. Wythe referred to the amplifiers he exhibited 
at the last meeting, and stated that he had suc- 
ceeded in getting excellent definition with them, 
when used with very high powers; and ftirther, that 
he had adapted the same to his Grouch binocular. 
A new illuminator was described by him, and which 
he had constructed with a right-angled prism, a 
plano-convex lens cemented to one face, and an or- 
dinary French triplet attached to the other side, at 
a point near the angle. This gave him, by the 
slightest tilt out of a line perpendicular to the ob- 
ject, an extreme obliquity of light, and which was 
at the same time entirely achromatic. 

Mr. Ghsrles Stodder, of Boston, wrote the sodety 
some very interesting and usefhl facts concerning 
the one-tenth objective of Tolles, and stated that 
one of that maker's objectives, of comparatively 
low power, a true fourth of the same construction 
as the tenth, had resolved Nos. 18, 19 and 20 on the 
M511er plate, in the hands of some London micro- 
scopists, at a recent date. 

The society determined to send on to Congress at 
once a memorial in favor of the adoption of the 
metric system of weights and measures, similar to 
that adopted by the Boston Society of Civil Eur 
gineers, as they learn that a large number of other 
societies have already forwarded such documents. 



BXOHAKQSS. 



Subscribers who have a surplus of interesting mi- 
croscopic material, or objects in any department of 
natural science^ which they wish to exchange, may 
announce it, without charge, in this column. The 
followiug rules must be observed: 1. The privilege 
of announcing an exchange is confined to sub- 
scribers. 2. ExGHAMOxs only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
careftu about the address. 

For palates of periwinkle and limpet send a 
stamped directed envelope or an object of interest 
to F. F. Stanley, Swampscott, Mass. 

Fqramlnifera, very choice, and diatomaoeous 
earth, iu exchange for interesting material Qeorge 

B. Scott, Box 66l5, New York City. 

Wanted to exchange, periodically, filterings from 
the water supply of^Bumdo for the same of any 
other dty. D. 8. KeUicott, 119 Fourteenth street, 
Buffido, N. Y. 

Mounted specimens of HunniuluB Lupuhu Ext,, 
showing lupulin cirstals, for any mounted objects. 
Eichard AUcD, li6 North Fourth Street, Troy, N. Y. 

HoeMia laoerala, Puo, xardhii, and Puc aeu- 
leata, in exchange for other unmounted f ungL W. 

C. Stevenson, Jr., 1,625 Green St., PhiUdelphia, Pa. 
Slides of "Sonorous Sand," from Sandwich 
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IslsDds^VQry interesUDR, for any well monnted ob- 1 
jeotB. W. G. C, Box 1774, BoBton, Mms. I 

'* Bough" materiftl, or moanted slides of Lake 
Superior Diatoms, for other mioroscopio objects. 
Dr. T. U. Planner, Springfield. Mo. 

Irish and British marine Algs in great variety, 
correctly named, for berbarinms, etc.: also beauti- 
fully mounted in balsam and other mediums; in firuit; 
many laden with diatoms; or splendid specimens, 

S)eciaily prepared for baisam. Foramimfera from 
og*s Bay, Egypt, Java, etc; diatoms, zoophytes, 
sponge spioula, Holothuria plates, mollnsca palates. 

g;no8t crabs, sUrfish, and yarious other unmounted 
Qterestiog marine material, as well as botanical and 
entomological objects, etc. For any American ob- 
jects, mounted or otherwise. Send detailed list of 
everything you wish to eiohaDge; all letters an- 
swered. T. HcGann, Burrin, Ireland. 

For sections of Oharob Seed,' for the polarisoope. 
and of Howa Seed, showing oleo-resin glands, send 
other good objects to B. H. Philip, 28 Prospect 
street, Hull, England. 

Wanted in exehtoge for yegetable .Slides, other 
well mounted slides. Address F. F. Stanley, 40 
Pearl street, Boston. 



Survival of tl&e FlttesU~The Darwinian hy- 
pothesis seems to apply in the world of letters as 
well as in the realms of nature, no better evidence 
of this being required than the facts connected 
with the well known juvenUe magazine, 1^, NkhdUu, 
While hosts of excellent jou^ials have failed, it has 
gone on from one success to another— absorbing its 
competitors and thriving where others have failed. 
It requires but a glance to see that this, is due 
wholly to its inherent excellence, and not to mere 
pushing or pufQog. It is undoubtedly the best 
juvenile magazine in the world. 

Nlcrosoopcs, etc., at tbe CentennlaL—We 
understand that several foreign microscope makers 
intend to make a very full representation at the 
Centennial Exhibition. Our American mannfiM- 
turers, from all we can gather, will not be present j 
in great numbers. A few have taken space, and 
some very important novelties will be exhibited. 
We expect to see a very large collection of fine ob- 
jects. In this department, Wheeler, of London, 
intends to make a fine display, and it will be a rare 
opportunity for our American microsoopists to ac- 
quaint themselves with the latest novelties in this 
direction. 

I^abeUng Specimens. —The appearance of a 
cabinet of home-made objects depends very much 
upon the neatness with which the slides are labeled. 
The writing should be small, very plain, like the old 
round hand, and the ink should be perfectly black. 
We prefer a label without a border, such as those 
used by Wheeler, of London, and others. In order 
to write well it is absolutely necessary to use a fine 
springy pen. The best that we can find are the kind 
called " Spencerian," and famiahed by the well- 
known house of Ivison, Blakeman, Taylor k CJo., of 
New York, who will send a sample card on receipt of 
twenty-five cents. We use Carter's black record ink, 



which we find to possess the two important qualities 
of intense blackness and non-liability to smear. 
For labels we employ a plain white oval label which 
may be obtained at a vary cheap rate fk-om any 
dekler in microscopic materials. 

An Important Publication— We bave re- 
ceived the announcement of a series of Micro-Pho- 
tographs in Histology, Normal and Pathological, by 
Carl Seiler, M. D., in conjunction with J. Gibbons 
Hunt, M. D., and Joseph G. Bichardson, M. D. 
This publication is intended to replace the micro- 
scope, as fSsr as is possible, for those physicians who 
have neither opportunity nor leisure to make obser- 
vations with the instrument for themaelvea; and 
also to fdmish microsoopists, for comparison, correct 
representations of typical specimens in the domain 
of normal and pathological histology. 

The plan of the publication has been decided 
upon after consultation with Drs. Joseph Leidy 
and S. Weir Mitchell, and other gentlemen of high 
standing in science; but it--as well as the selection 
of specimens—is principally due to the judgment of 
Drs. J. Gibbons Hunt and Joseph G. Richardson. 
The photographs are to be carefully prepared by 
Dr. Seiler, and will be accompanied by a few pages 
of text fully describing each plate, indicating the 
particular points of interest, and showing the con- 
nection and analogy of the different specimens. 
The text, prepared under the supervision of Drs. 
Richardson and Hunt, will be strictly descriptive 
and explanatory, dealing only in facts, and setting 
forth no unacknowledged theories. 

It is purposed to give in each monthly issue 
pictures of at least one pathological and three nor- 
mal specimens, to illustrate the differences between 
healthy and diseased structures. In this way they 
offer a clear insight into tbe nature of tbe patho- 
logical formations, as revealed by the microscope. 
As some of the tissues of the human body cannot 
be obtained fresh enough for microscopic purposes, 
specimens from the lower animals will be substituted 
when necessary, as is so frequently done in histo- 
logical studies. They will, however, exercise duo 
care to use only the best and most typical example-- 

The work will be issued in monthly numbers, 
each containing at least four plates with descrip- 
tive letter-press; twelve numbers to form a volume. 
Price of separate numbers, 60 cents each. Sent 
postpaid by the publishers at 16.00 per annum. 
J. H. Coates & Co., publishers, 822 Chestnut St., 
Philadelphia, Pa. 

Books l¥antML-.Address, stating condition and 
lowest price, E. W., care Aj^erioan Joubnal or 
HiCBOSCOFV, 37 Park Row, New York. 

« Micrographio Dictionary.** Second edition. 

HassaU*s "Presh Water AlgsB.** 

Smith's "Synopsis of the British Diatomaces." 

Caspar's ** Forensic Medicine.** 4 vols. 

Karaday's " Electrical Researches.** S vols. 

Holtzapfel*s " Bleobanical Manipulation.** 
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Color in Microscopic Objects. 

1^0 some eyes nothing is more beautiful 
and attractive than the brilliant colors 
presented b^ many microscopic objects. 
Indeed it often happens, in the case of be- 
ginnbrs, that these splendid colors prevent 
the observer from noticing the presence or 
absence of those less obtrusive but more 
important features which are indicated by 
mere form. Few students who work with 
the microscope, however, pay sufficient at- 
tention to the cause of this color; they 
do not know 
whether it is 
occasioned by 
the real color of 
the object, by 
its mechanical 
or its physical 
stmcture, by 
the nature of 
the light which 
illuminates it, 
or by some peculiarity in the lenses through 
which it ifl viewed. It is not many years 
ago since a contributor to one of our popu- 
lar periodicals gave utterance to the most 
enthusiastic expressions of praise in regard 
to his microscope, because, as he expressed 
it, it showed every object, surrounded with 
aU the colors of the rainbowl Being totally 
inexperienced, he did not know that what 
pleased him so immensely, and called forth 
Mb special admiration, was in reality one of 
^he worst defects that a microscope can have. 



X 




WING OF GNAT, 



Color may arise from many causes. It 
may be due to the natural color of the 
object, as is seen, in a piece of blue glass, a 
blue crystal of sulphate of copper, and sim- 
ilar objects. In some cases the color of an 
object seen by reflected light is entirely dif- 
ferent from that of the same object exam- 
ined by light transmitted through it. Of 
this curious property, known as dichroism, 
crystals of acetate of copper, and of oxalate 
of chromium and potassium, are striking and 
well known examples. In some cases the 
color is equally diffused throughout the en- 
tire substance 
^.--^ of the object — 

as, for example, 
in colored crys- 
tals. In other 
oases the sub- 
stance is colored 
by the presence 
of minute gran- 
ules of pigment, 
which exist in 
such numbers as to give a uniform color 
when the object is viewed with low powers. 
Under higher powers the pigment granules 
become quite distinct. 

Color may also depend entirely upon the 
physical structure of the object Where 
the object consists of very thin plates 
it sometimes presents the most gorgeous 
colors. A soap-bubble is a common exam- 
ple amongst non-microscopic objects, and 
the wings of many insects, when mounted 
dry and viewed as opaque objects, glitter 
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\nth all the colon of the rambow. The 
figure which ve giye of a moBquito'B wing 
shows that it oonsiflts of an exceedingly 
thin membrane, strengthened by nervures, 
as they are called. When mounted dry in 
the ordinary way, between thin pieces of 
glass, a clean wing is a most beaatifnl object 
so far as color is concerned. These colors 
are, howeyer, entirely destroyed by immer- 
sion in fluids, and do not appear when the 
object is viewed by transmitted light, thus 
showing that they are not inherent in the 
object In this particular case, as we shall 
see further on, the cause of all the coloring 
is somewhat complicated. The beautiful 
color displayed by thin plates is found in 
the cell walls of the pith of certain plants. 
When cut in thin sections and mounted 
dry, it shows these colors splendidly. 

Colors are also, in some cases, due to 
the presence of very fine lines arranged 
closely together. Sir David Brewster first 
'pointed out that the beautiful iridescence 
of mother-of-pearl is due to these lines, and 
he proved the truth of this surmise by show- 
ing that such colors axe reflected from the 
surface of sealing wax, and electrotypes 
which have been moulded from the mother- 
of-pearL Acting upon this principle Bar- 
ton produced buttons heavily gilt and 
struck with steel dies, the surfaces of which 
were very finely ruled. The iridescent bril- 
liancy of these buttons was something won- 
derful, but owing to the extreme delicacy 
of the rulings, they did not last, and 
moreover they were very expensive. So 
they soon went out of fashion, and are 
now to be found only in the cabinets of 
the curious. They form a beautiful and 
instructive microscopic object 

Befening again to the dry wing of the 
gnat or mosquito, it will be found that not 
only does it consist of very thin plates, en- 
closing air-spaces, but it is covered with 
hairs or very delicate spines, which evi- 
dently perform the part of lines. If the 
wing be laid on the stage of the mioxosoope, 
and the light be allowed to fall on it in the 
■une direction as from the top to the bot- 
tom of the page, the colors will be very 



brilliant, for we have the colors of the thin 
plates brightened by the iridescence of the 
spines acting as lines. If tuned quarter 
round, the colors fade somewhat, because 
we then have only the colors of the thin 
plates. The effects of the lighti when fall- 
ing in exactly opposite directions, are of 
course the same. 

Many minerals have a structure which 
gives to some of their faces a surface lined 
with extremely fine rulings. A prominent 
example of this is seen in^certain kinds of 
iron ore, which, when viewed in some 
directions, have an exceedingly brilliant col- 
oring, while the true color of the mineral 
itself is dull black. In this case the color 
depends greatly upon the direction in which 
the rays of light fall upon the lines. When 
illuminated by light falling in some direc- 
tions, the colors entirely vanish, but reap> 
pear as the object is rotated. The brilliant 
colors of some minerals is due to the fact that 
the surface layers consist of very thin plates 
separated from each other in places by air. 
Mica which has been bent or hammered' 
often presents such colors. Where colors, 
are due to the presence of lines or tbin 
plates, they disappear almost wholly when 
the object is immersed in fluid. Some very 
brilliant insect scales, which are perfectly 
gorgeous when dry, become duU and heavy 
when moist Others again, such as the 
scales of the diamond beetle, which evi- 
dently have a proper color of their own and 
a brilliantly polished surface, become much 
more bright when mounted in turpentine or 
balsam. These facts point out the best 
method of determining the cause of color 
in such objects. 

{To he eontinutd,) 



Thb evil spirits which, as long as the world 
has existed, have always imx>eded the ad- 
vances of the human mind, and which, even 
at the present day, and especially in the nat- 
ural sciences, and still more in microscopical 
researches, have caused so much mischief, 
are precipitation, superficialify,and, wemay 
add to these, scientific dishonesty, of which 
frivolousness is always guilty. — Schleideru 
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The Origin of the Greensand. 

^ * « • Now as it is not s ftot that greensands 
^>r ibe Cretadons epoch are always composed of 
'foraadoiflBral casts, it is time that the statement of 
Elirenberjp, endorsed so anreservedly by Carpenter, 
should be challenged."— 5. A. Stewart, in Science 
Ootfipfw Nw. im6,p. 243. 

rpHE author of the note on "Greensand 
-^ and its Origin," from which the above 
sentenoe is extracted, severely censures Dr. 
Carpenter for accepting the statement that 
ihe greensand grains, so constantly met with 
at the base of the Upper Cretaceous series, 
are for the most part internal casts of Fora- 
jninif era in glauconite. 

Now I have no doubt that Dr. Carpenter 
«an very well defend himself, and can give, | 
as indeed he has elsewhere given, very ex- 1 
cellent reasons for so unreservedly endors- ! 
ing Bhrenberg's observation; but as he may ' 
not think it worth his while to notice the 
errors and assumptions ^risible in Mr. Stew- 
art's paper, I beg leave to offer a few obser- 
vations on the subject; for as tV is a fact that j 
some greensands do mainly consist of fora- 1 
minifcnral casts, the general denial thisreof 
by Mr. Stewart should not pass unchal- 
lenged. 

In the first place I think Mr. Stewart has ' 
been misled by the expression used by Dr. 
Oarpenteifin the particular paper he quotes, 
viz., **the greensand deposit of the Cre- 
taceous epoch." It is indeed rather a loose 
statement, since greensand beds occur at 
many horizons in the series, not at one 
only, as this might be understood to mean; 
but any one who has read Dr. Carpenter's 
other papers on the subject would know 
that he is, of course, fully aware of this 
well-known fact 

If Mr. Stewart's argument were that all 
greenaands have not yet been proved to 
have a foraminiferal origin, and oonse-' 
qaently that we should be cautious in tak- 1 
ing for granted that they have all beeni 
ionoed in the same way, there would be' 
some reason in it; but no such discretion is • 
to be found in his communication; on the i 
contrary, he denies the fact in Mo, and! 
says: *' The assumption that the greensand! 



is formed of casts of Foraminifera should 
be rejected for the following reasons: 

" Isi Foraminiferal shells do occur plen- 
tifully and uninjured in the English green- 
sand; ergo, there is no cause for assuming 
the wholesale destruction of calcareous 
shells in that epoch. 

"2d. Calcareous tests of moUusca have 
remained; oasts are rare in the greensand. 

'* 8d and conclusive. The grains of glau- 
conite in the Irish greensand, when exam- 
ined with the microscope, show no real 
resemblance to Foraminifera." 

My first criticism on these objections is 
that, supposing the statements they contain 
to be true, they are apparently all founded 
on the assumption that if certain fossil or- 
ganisms, do not exist in one locality, there- 
^ore they cannot exist in any other locality; 
and I submit that such logic is hardly de- 
fensible. 

With regard to the first of these argu- 
ments, Mr. Stewart is quite correct in stat- 
ing the existence of calcareous shells in the 
Cambridge greensand, but he has appar- 
ently overlooked the published fact that 
glauconite casts of the same also occur in 
great abundance, For this I may refer him 
to papers by Mr. W. J. SoUas, in the Quar. 
Jour, Oeol, Soc.^ xxviii., p. 897, and in the* 
QeoL Mag,, voL x. From the former I ex- 
tract the following remarks as being both 
explanatory and conclusive: 

« From the resemblance of most of the 
green grains to the Foraminifera found 
with them, from their rough parallelism in 
size, from the appearance of many of the 
grains when sections are made of them, and 
from the occurrence of glauconite casts in 
the interior of the original Foraminifera, 
we must attribute to the green grains a fora- 
miniferal origin. That this has not been 
determined by previous observers is partly 
due to the use of acid, after Ehrenberg's 
directions, in preparing the sand; this, of 
course, would obliterate the calcareous lines 
which distinguish the lobations. The silica 
and various silicates mingled with the glau- 
conite grains, must have thrown, the analy- 
sis of these grains hopelessly wrong." 
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Taking now Mr. Stewart's seoond objec- 
tion, that the oalcareons tests of mollusoa 
have remained, and that oasts are rare in 
the greensand — according to the context 
this should refer to the English greensand* 
and such a statement sounds somewhat 
strange to any one acquainted with the 
fauna of the Gmnbridge bed, the greater 
part of which, or some two hundred spe- 
cies, are only found in the state of phos- 
phatic casts; it is true I regard these as de- 
rived by erosion from the gault; the fact 
nevertheless remains that they are now in 
the greensand or ohloritic marl, which here 
forms the basement bed of the chalk. 

Again, take the chloritic marl of the Isle 
of Wight. Here casts are common, some 
fossils, such as the Ammonites, rarely re- 
taining their calcareous tests, while those 
shells that do remain, such as those of the 
Lamelibranch Molluscs, have always lost 
their internal nacreous layer, so that any 
traces of the hinge or internal muscular 
muscular impressions axe rarely visible. 
This is indeed the ordinary state of shells 
in many glauconite and all chalk strata, and 
I regard it as a very significant fact, which 
may possibly find its explanation in that 
very presence of carbonic acid in excess at 
great depths, which Dr. Carpenter and 
others have suggested to account for the 
removal of the foraminiferal shells on the 
sea bottom. 

The third reason (which Mr. Stewart re- 
gards as conclusive I) simply amounts to the 
fact that the Irish glauconite grains, though 
carefully examined by himself and Mr. 
Wright, show no resemblance to Foramin- 
if era. This may be so, and it is of course 
worth ascertaining; possibly, however, acid 
has been used in these examinations, which, 
as Mr. Sollas has pointed out, increases the 
difficulty of recognizing their true origin. 
And even supposing that these Irish green- 
sands are not composed of foraminiferal 
casts, I fail to see how that is a conclusive 
objection to their forming the main con- 
stituent of other greensands. 

It is npt necessary for Dr. Carpenter's 
argument that all greensands should be so 



I constituted; it is sufficient for him that such 
! should frequently be the case; and of this 
! there can, I think, be little doubt, if Mr. 
Stewart will accept the statements of other 
authorities in the scientific world. 

Besides the testimony of Professor 
Ehrenberg and Mr. Sollas regarding green- 
sands. Professor Bailey, of the United 
States, was the first to ascertain that the 
process was going on at the present time in 
the Gulf of Mexico. Dr. Carpenter has 
also obtained such casts both from dredg- 
ings in the ^gean and from Mr. Jake's 
Australian dredgings (see a paper in Proc 
Roy. Soc, 1875, p. 242). LasUy, I may 
! quote from a paper read before the Geo- 
logical Association last year (p. 24): " The 
observations recently made in the 'Chal- 
lenger ' show that all along the line of the 
Agulhas current the^e is a greensand cover- 
ing the bottom. Now, as Professor W. 
Thomson says, we should simply have noted 
this as a greensand if we had not had in 
our mind the observations of Professor 
Ehrenberg. Looking at this greensand wiUi 
a microscope, we are able at once to recog- 
nize the grains as almost entirely the inter- 
nal casts of Foraminifera." 

With regard to the question raised by 
Dr. Carpenter as to whether the absence of 
the shells is attributable to mechanical 
abrasion or chemical solution, I am inclined 
to think that sometimes one cause, some- 
times the other, has been in operation. In 
the Cambridge greensand it is, I think, 
chiefly due to abrasion, the co-existence of 
shells and casts in that bed being thus ac- 
counted for. Supposing them both to have 
been contemporaneous with its deposition, 
it is difficult to see why some should be in 
the state of casts, and others retain their 
shells in a perfect and uninjured state; but 
on the hypothesis that the latter only be- 
long, so to speak, to the indigeneous fauna, 
while the former have been derived from 
the Upper Gault, their association in so 
thin a bed receives a perfectly natural ex- 
planation. 

It would, perhaps, have been more pru- 
dent in Mr. Stewart tQ have asked for in- 
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formatioii on the sabjeot, raiher than to 
have given an onqaalified denial to obser- 
vations which are made by competent men, 
and he is especially unfortunate in remark- 
ing that "hasty generalizations are the 
greatest fault of our times, and it is to be 
deprecated that erroneous statements should 
go forth under the sanction ot high author- 
ities in the scientific world." I most cor- 
dially agree with this sentiment, and the 
present communication has sprung from a 
similar wish, viz., that erroneous state- 
ments and hasty generalizations should not 
be put forward by any one professing to be 
a scientifio man. A. J. Jukes Bbowiob. 
Cambridge, (From Science Gossip.) 

• • • 

The Kentucky Meat Shower. 

TN our last issue we published a paper in 
^' which the author took the ground that 
the so-called shower of flesh in Kentucky 
was merely the rapid development of a 
species of Nostoc, of which the dried spores 
had been carried about by the wind and 
scattered over a wide extent of country. It 
will be remembered that in the first place 
the specimens were submitted to Prof. J. 
Lawrence Smith, of LouisviUe, Ky., who is 
not only a celebrated chemist, but an able 
microscopist, and the inventor of a peculiar 
form of the instrument — the inverted micro- 
scope, which bears his name — and that Prof. 
Smith pronounced it frog spAwn. It will be 
observed that in the following letter to the 
Louisville (hurier- Journal, he accepts the 
theory that the substance is flesh, and this 
not only on the ground that two careful and 
skilful microscopists pronounce it flesh, but 
that his own analysis shows the presence of 
muscular, caiiilaginous, gelatinous and fatty 
matter. That a novice might readily mis- 
take the cellular structure of a nostoc for the 
striations of muscular fibre is not impossi- 
bloy but that experienced histologists should 
be so deceived is, we think, highly improb- 
able. The question, therefore, seems to be 
still an open one. The following is Prof. 
Smith's letter: 

In my first examination of this anomalous 
substance, I was furnished with two small 



specimens that had been in alcohol; one of 
them was so hard and dry that I did not 
undertake to examine it; the other being 
soft, I cut it across, and finding the interior 
of the mass gelatinous, I could see no' other 
source of this gelatinous matter than the 
spawn of batrachian reptiles. I sent what 
I had left to Professor Putnam, of Salem, to 
be examined in his institution, but I have 
not jet heard from him his results. 

Since then two other specimens have been 
furnished me, one of which had been exam- 
ined by a distinguished microscopist of 
Lexington, Mr. A. T. Parker, from whom I 
received also some specimens carefully 
mounted for examination. I have exam- 
ined both the specimens and the prepara- 
tion, and am perfectly satisfied that they 
contain muscular fibre, and therefore can- 
not be, as I first supposed, reptilean spawn. 
The matter appears to be mixed; some of 
it is muscular, some cartilaginous, others 
gelatinous and fatty. I intended examining 
further into the matter, when, in a conver- 
sation with Dr. Kastenbine, of this cit^, 
I learned that he had examined a speci- 
men with similar results, and that he had 
no doubt of the fleshy nature of the sub- 
stance. 

Considering the results obtained by two 
such careful and skilful microscopists a& 
Dr. Kastenbine and Mr. Parker conclu- 
sive, I am satisfied that my oHgiual theory 
of its being batrachian spawn must be aban- 
doned. 

This, of course, is calculated to open the 
whole question again. Professor Robert 
Peter, of Lexington, through whom I ob- 
tained Mr. Parker's specimen, thinks that 
the ffdl of fiesh was simply the result of a 
kind of post prandial disgorging by a flock 
of buzzards who had been feasting them- 
selves more abundantly than wisely on the 
carcass of a sheep; perhaps one of those 
animals that had undergone a strychnine 
preparation by some outraged Granger in- 
imical to dogs. I am informed that it is 
not uncommon for buzzards thus to dis- 
gorge their overcharged stomachs, and that 
when in a flock one commences this relief 
operation, the others are excited to nausea, 
and a general shower of half-digested meat 
takes place. Who knows but this is the 
true inwardness of the whole matter? 
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A KNOWLEDOE of scicucc attained by 
mere reading though infinitely better than 
ignorance, is knowledge of a very dif- 
ferent different kind from that which arises 
from contact with faci — Huxley, 
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Our First Half-Volume. 

THE present niuuber of the Joubnal of 
MiCBOscpPY completes the first half- 
Tolume of onr enterprise. Thns far we have 
oocupied very little space with eulogistic 
notices of ourselves or our work, and we do 
not now propose to change our habits in 
this respect. To the many kind friends who 
have given us words of cheer and praise, we 
would say that we have refrained from pub- 
lishing their flattering letters and notices, 
not because we fail to appreciate these kind 
expressions, or because we have not felt en- 
couraged by them, but simply because the 
only claims we desire to present to the pub- 
lic are those based on the quality of tlie 
work we are turning out. 

Those who have hitherto hesitated to sub- 
scribe because they doubted the permanence 
of the enterprise, may be glad to know that 
the JouBNAii is now an assured success. As 
we become better known, our sources of in- 
formation and our facilities for procuring 
valuable articles are increasing, and already 
the number of our subscribers is such that 
we are assured against pecuniary loss by the 
undertaking. We can still supply complete 
^ets from the beginning, though the num- 



ber is limited. Some numbers (notably 
No. 1) we oan no longer supply separately.* 
We are happy to say that we have secured 
several valuable contributors, who have 
promised us illustrated articles embodying 
original research on matters of general in- 
terest We hope, therefore, that our futnrfe 
numbers will show a marked improvement 
> • • 

The Duty on Imported Microscopes. 

WE do not propose to discuss in these 
pages the vexed question of free 
trade 90r«]i« protection. We merely desire 
to call attention to certain glaring absurdi- 
ties in our present law, in the hope that 
what we have to say may lead to the adop- 
tion of a more just and rational system. 

We have in this country something less 
than a dozen manufaciuTer%y or rather 
makers of microscopes. To some of these 
men — such as Spencer, Tolles, Wales, etc — 
the protection afforded by the present duty 
of 40 per cent, is really no protection at 
all, for the simple reason that each man is a 
special aridst in his own line, and a micro- 
scopist could not possibly import an objec- 
tive having the characteristics of those made 
by the opticians we have named, even if he 
were to receive a bounty of 100 per cent 
instead of having to pay the duty of 40 
per cent, which is imposed. Those who de- 
sire or who require Tolles or Spencer lenses, 
must go to Tolles or Spencer, and the num- 
ber of persons who will ultimately require 
objectives of the kind furnished by these 
makers, will be in direct ratio to the number 
of those who are enabled, by means of low- 
priced but good instruments, to make a be- 
ginning in microscopy. Therefore, to even 
the most rabid protectionist, it must be evi- 
dent that anything which tends to limit the 
supply of cheap and good microscopes, tends 
to limit the business of first-class American 
artists. 

Now the market may be supplied with 
good and cheap microscopes, either by al- 
lowing the free importation of good instru- 
ments of foreign manufacture, or by throw- 
ing the business entirely into the hands of 
native opticians, who will thus be enabled 
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to man%/a€tvre microsoopes instead of 
making them. The difference between 
mannfactoiing and making, or, in other 
words, between producing in large quanti- 
ties and making singly, or in very small 
numbers, is very marked, By manufactur- 
ing in lai^ quantities the cost of any article 
is reduced by from one-half to nine-tenths. 
Take, for example, the sewing machine: 
A machine which, under a well-developed 
system of muiufaeture costs but fifteen or 
sixteen dollars, would, if made singly, cost 
over one hundred. Under the present law 
a duty of 40 per cent is imposed upon all 
imported microscopes, and this, if fully car- 
ried out, would give American manufac- 
turers the control of the market in certain 
daases of instruments. But unfortunately 
it is provided that all chartered institutions 
shall have the right to import instruments 
free of duty; so that while rich corporations 
like Ck)lumbia College, Harvard University, 
etc., can obtain a microscope at the lowest 
European price, a private student, even 
though he'may be doing first-class work in 
the cause of science, is compelled to pay 
doable price for his instrument, for, as may 
be seen by an examination of trade price- 
lists, this is the effect of a duty of forty per 
cent. To prove it, let us take the case of 
the Society of Arts Microscope, as it is! 
called. Some years ago the London Society I 
of Arts, impressed with the importance of . 
the microscope in education and the arts, 
offered a large prize for the best microscope i 
which could be sold at three guineas — ^about | 
$17. A very excellent microscope was of-: 
f ered for that suih, and according to the { 
terms of %he contract between the manufac- 
turer and the Society, it is always kept in j 
stock, and can be purchased at any time for { 
that amount. The catalogue price of that ; 
microscope in this market is $45! ! It cer- ! 
tainly was not a sense of justice or the 
desire to foster knowledge, which caused 
this unjust discrimination against the poor 
private investigator, and in favor of wealthy 
institutions whose direct interest it should 
be to foster native facilities for the construc- 
tion of scientific instruments of all kinds. 



But even such a law as this would not 
produce the evil effects that it now causes, 
provided it could be faithfully enforced. 
It is currentiy reported that many of our 
institutions are in the habit of importing 
microscopes without duty, ostensibly for 
their own use, and selling them to the stu- 
dents at the close of the session, only to re- 
place them by means of a fresh importation 
when another season comes round. One 
institution' alone is said to have recently 
imported forty high-priced microscopes in 
this way. Such an infraction of the spirit, 
if not the letter of the law, is difficult to de- 
tect or to punish, but its effect is to throw 
into the hands of teachers and professors 
the business of furnishing microscopes to 
students. 

To even the most superficial observer it 
is obvious that the only just course is to 
abolish aU distinctions, and either permit 
the free importation of instruments by 
every one, or cause all to pay duty alike. 
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Measuring the Focal Length of Objec- 
tives. 
Ei, Am, Jour, Microscopy^Ia the Loudon 
Monthly Microacopical Journal for this month 
(p. 243), a correspondent (F. W. Griffin), in a 
letter about objectives, referring to the dis- 
crepancies between their actual power and that 
specified in the maker's lists, says, <* These lists 
are compiled on the conventional assumption 
that the distance from the eye-lens to the stage 
is uniformly ten inches.*' It is barely possible 
that some lists are so " compiled," but if so it 
is a great error. The true rule is ten inches 
from the optical centre of the objective to the 
optical centre of the eye-piece. With very bigh 
power objectives this difference is veiy slight — 
so much so that it is almost impossible to meas- 
ure it, But with low powers, say a half-inch, 
it is important, and with the inch and lower it 
becomes very large, and gives rise to erroneous 
results widely away from the truth. Take for 
example a five-inch objective with five inch 
working distance. At 10 inciies from stage to 
eye-lens, the objective is halt way between the 
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two; bnt with the EDglish staadard length of 
tube— ten inohes— es the mioroaoope is in lue, 
the power is about donble what it is the other 
way; by the correot rale, the magnil^^g power 
of different objeotiyes will correapond with 
their fooal length; with the other they will be 
discrepant 

Of two objeotiyes of equal power, one may 
baye a working distance of two inches, the 
other of only one inch; by the incorrect rale 
their power would differ 10 per cent 

Prof. Cross, of the Massachusetts Institute 
of Technology, made, a few years ago, the most 
elaborate and accurate comparison of the actual 
and nominal power of numerous objeotiyes yet 
published. {Journal Fhmklin InatUuie, Phila- 
delphia. ) Prof. Gross adopted the erroneous rule 
of 10 inches from the stage to the eye-micro- 
meter. The consequence was that he admits 
that his measures of two-inch objeotiyes are 
not accurate, and when he attempted to meas- 
ure a ToUes 4-inch with a working distance of 
only one and a half inch, he could not measure 
it at all. 

Mr. Griffin, in the letter referred to, men- 
tions haying a jpne-fifth by Wenham, which 
magnifies less than his A. Boss one-fourth. 
Now it is most likely that the Wenham objec- 
tiye was correctly named, because Prof. Cross 
found many of A. Boss' undernamed. 

By the same letter of Mr. Griffin, I see that 
he has found that Ziess low angle objeotiyes 
baye less of what is caUed penetration than 
Powell & Lealand's high angle! I haye found 
the same thing to-day with a high angle 1-inch 
of ToUes. Charles Stoddeb. 

Bosixmy May 16. 1876. 



month. President, 



Vice 



XicroBcopical Societies in the United 
States and Canada. 

We intend to publish, two or three times a 
year a list of the Microscopical Societies in the 
United States and Canada, and we would 
specially request the secretaries of these so- 
cieties to inform us in regard to any omissions 
or errors. The following list has been com- 
piled partly from information obtained in re- 
sponse to a circular sent out by us last month, 
and partly from a similar list compiled by 
Dr. Ward, editor of the department of Micro- 
scopy in the American NaturalisU and published 
in that journal: 

Agassiz Institute, Sacramento, Cal. Organ- 
ized 1872. Meets second Tuesday eyening of 



President, Bey. I. E. Dwinell, D. D. ; Secretary, 

A. P. Andrews; Corresponding Secretary, Bey. 
J. H. C. Bronte. 

Academy of Natural Sciences, Philadelphia; 
Biological and Microscopical Section. Organ- 
ized 1868. Meets first Monday eyening of the 
month, except July and August, in the hall of 
the Academy, corner Nineteenth and Bace 
streets. Director, W. 8. W. Bnschenberger, 
M. D. ; Vice Director, James Tyson, M. D. ; Be- 
corder, J. G. Bichardson, M. D., 1,835 Chest- 
nut street; Cor. Secretary, J. H. McQaillen, 
M. D. ; Treasurer, Isaac Morris, M. D. ; Con- 
seryator, J. Gibbons Hunt, M. D. 

American Association for the Adyancement 
of Science; Microscopical Sub-Section. Has 
met occasionally in connection with the migra^ 
tory sessions of the association. It is intended 
to organize permanently at the Buffiilo meeting 
next August 

American Microscopical Society of the City 
of New York. Organized 1865. Meets second 
and fourth Tuesday eyenings of the month, at 
1 35 East Tenth street President, John B. Bich, 
M. D. ; Vice President, William H. Atkinson, 
M. D. ; Secretary, C. F. Cox, 13 William street; 
Treasurer, T. d*Or^ieulx; Curator, O. G. 
Mason. 

American Postal Micro-Cabinet Club. Or- 
ganized 1875. Business conducted exdusiyeiy 
by mail President, Prof. John Pierce, Proyi- 
dence, B. L ; Secretary, Bey. A. B. Heryey, 10 
North Second street, Troy, N. Y. ; Managers, 

B. H Ward, M. D., Troy, N. Y., and C. M. 
Vorce, Cleyeland, Ohio. 

Bailey Club, New York City. A small club of 
working microscopists. Meetings informal, 
eyery second Tuesday, at residences of mem- 
bers. 

Boston Microscopical Society. Organized 
1873. MeeU first and third Thursdays of 
month, at residences of members. President, 
Dayid Hunt, Jr., M. D.; Vice Presidents, Ste- 

Shen P. Sharpies, S. B., and Alfred F. Holt, 
[. D.; Secretary and Treasurer, B. B. An- 
drews, D. D. S., Brattle Square, Cambridge, 
Mass. ; Council, S. W. Creech, Jr., J. Frank 
Brown, and Edward Moulton; Custodian, C. H. 
Osgood, D. D. S. 

Boston Society of Natural History; Micro- 
scopical Section, Organized 1864. Meets sec- 
ond Wednesday eyening of month. Committee, 
Edwin Bicknell, B. C. Greenleaf, and B. Joy 
Jeffries, M. D. 

Bufiialo Microscopical Club, Buffiilo, N. Y. 
Organized 1876. President, Prot George Had- 
ley, M. D. ; Secretary, James W. Ward; Ad- 
yisoiy Council, H. B. Hopkins, M. D., Henry 
Mills, and Prof. D. B. Kefiicott 

Dartmouth Microscopical Club, Hanoyer, N. 
H. Organized 1870. President* Prof. E. 
Phelps; ^ce President, Prof. L. B. Hall; Cor. 
Secretary, Himm A. Cutting, M. D., Lunen- 
burgh, Vt 
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Denyer Miorosoopical Society. 

Dankirk Miorosoopical Society, Dunkirk, N. 
Y. Organised 1874. Meets second Friday 
evening of month. President, (George £. 
Blaekham, M. D.; Secretary and Treasurer, 
M. £. G. Shelton. 

Fairmonnt Microscopical Society, Phila- 
delphia. Organized 1871. Meets third Thurs- 
day evening of month. President, S. H. Grif- 
fith, M. D. ; Secxetazy and Treasurer, William 
C. Stevenson, Jr., 24 South Fourth street; 
Managers, Jno. Gk)rdon Gray, E. O. Shakes- 
peare, M. D., and B. F. Quimby. 

Indiana Microscopical Society, Indianapolis, 
Ind. Organized 1874. Meets first Friday 
evening of month, at residences of members. 
President, William B. Fletcher, M. D. ; Secre- 
tary and Treasurer, E. Hadley, M. D., 191 Vir- 
ginia avenue. 

Jamestown Microscopical Society. 

Kirtland Society of Natural History, Oleve- 
land, Ohio; Microscopical Branch. Secretary, 
John Bowers. 

Louisville Microscopica) Society, Louisville, 
Ky. Organized 1874. Meets first and third 
Thursday evenings of mouth. President, Prof. 
J. Lawrence Smith; Vice Presidents, Noble 
Butler and G. F. Gaipenter, M. D. ; Treasurer, 
C. J. F. Allen; Secretary, John Williamson; 
Cor. Secretary, E. S. Grosier, M. D. 

Maiyland Academy of Sciences, Baltimore, 
Hd. ; Section of Biology and Microscopy. Or- 
ganized 1874. Meets first and third Wednesday 
evenings of month, at Academy Buildings, 
Mulberry street Gbairman, B. W. Barton, 
M. D.; Secretary, W. G. Harrison, M. D., 69 
Centre street. 

Memphis Microscopical Society, Memphis, 
Tenn. Organized 1874. Meets first and third 
Thursday evenings of month, at 218 Main 
street. President, S. P. Cutler, M. D. ; Secre- 
tary and Treasurer, A. F. Dod, 257 Main street 
New Jersey Microscopioal Society, New 
Brunswick, N. J. Organized 1871. Meets 
second Monday evening of month at Butgers 
College. President, Prof. F. G. Van Dyck; 
Bee. Secretary, Bev. Samuel Lockwood, Ph. D., 
Freehold, Monmouth Co., N. J. 

Portland Society of Natural History, Presi- 
dent, William Wood, M. D. 

Providence Franklin Society, Providence, B. 
L ; Microscopical Department Organized 1874. 
Meets every second Wednesday evening at 
rooms in North Main street President, Prof. 
Eli W. Blake, Jr. ; Vice President, A. O. Tilden; 
Secretary, Prof. John Pieroe; Treasurer, G. B. 
Johnson, M. D. ; Librarian, N. N. Mason. 

San Francisco Microscopical Society, San 
Francisco, Gal. Organized 1872. Meets first 
and third Thursdays of month at 531 Galifomia 
street; President, Prof. William Ashbumer; 
Vice President Henry G. Hyde; Bee. Secretary, 
C. Mason Kinne, 422 Galifomia street; Cor. 
Secretary, Charles W. Banks; Treasurer, Ghas. 
6. Ewing. 



Society ot Natural Sciences, Buffalo. N. T. ; 
Microscopical Section. Organized 1872. Our* 
ator, Henry Mills, 162 Fargo avenue. 

State Microscopical Society of Illinois, Ohi- 
cago, m. Organized 1869. Meets second and 
fourth Fridays of month, at the Academy of 
Sciences. President, Henry W. Fuller; Secre- 
tary, B. W. Thomas; Cor. Secretary, Charles 
Adams; Treasurer, Geo. M. Higginson. 

State Microscopical Society of Michigan, 
Kalamazoo, Mich. President, Bev. Dr. Foster. 

Troy Scientific Association, Troy, N. Y. ; Mi- 
croscopical Section. Organized 1870. Meets 
first Monday evening of month, except July 
and August, at residences of members. Presi- 
dent, B. H. Ward, M. D.; Vice President, Bev, 
A. B. Hervey; Secretary, Prof. Arthur W» 
Bower. 

Tyndall Association, Columbus,, Ohio. Mi^ 
croscopical Section. Organized 1874. Meets- 
first and third Saturdav evenings of month. 
President, Bev. I. F. Stidham; Secretary, G. 
Howard; Curator, M.^Hensel. 
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Oftblnetof tl&e (^vclwU microscopical Clvb» 

—A catalogue of the preparations in this oabiuet 
has just been issued. The total number of slides 
is 2,041. There are 238 specimens of hairs of 
animals, including a very complete series firom 
Indian and other bats. The seeds amount to 217,. 
and these, together with the greater part of the 
hairs, eapeciaUy those fh>m India, were the gift of 
Dr. M. G. Gook, who also donated most of the mi- 
croscopical fdngi, of which there are 69 specimens. 
The ferns are well represented by 171 slides. The ob- 
jects can be borrowed for examination by members, 
under certain conditions, offering great facilities 
to those who wish to compare at' their leisure a 
series of specimens. The whole collection has been 
formed by the liberal donations of members of the 
club, and it is to be hoped that the annual Increase 
may be a large one, which will certainly be the case 
if mounters of object^ will send their duplicate 
spedmens to the cabinet. Our American dubs and 
societies would do well to imitate the course of the 
Quekett Glub. A good collection of objects is in- 
valuable for study and comparison, and any well- 
organized society ought to find little difficulty in 
increasing its cabinet by a judiciously conducted 
system of exchanges. If the members would do* 
nate to the society a few duplicates of any interesting 
slide they may mount, these duplicates would bring 
to the society several other valuable additions by 
0xctiange. Our exchange column, which is firee, 
offers unusual fsdlittes for carrying this system 
into practice. 
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A Good BIvcUas«.^The foUowing iB the for- 
molffi for the Goyemment postage Btamp muoOftge: 

Dextrine 2 oonoes. 

Acetic Add 1 ounoe. 

Water 5 onucea. 

Alcohol 1 onnee. 

The dextrine is dissolyed in the water and acetic 
acid, by means of a water-bath; after which the 
alcohol is added. 

Holder for Hot BUdcs_It is frequently very 
convenient to warm a slide over a lamp instead of 
on the hot plate, and in snch oases some kind of 
holder becomes absolutely necessary. We have 
found a common spring clothespin as efficient as 
any of the more expensive forceps. But when we 
oome to lay the sUde down, the clothespin holds it 
in au awkward manner. The end of the hot 'Slide 
is sure to He on the table, and if fluid balsam or 
«ther medium should be present, the fkot that the 
slide is not level produces bad results. By cutting 
off about half an Inch of one of the limbs of the for- 
<5cps part of the pin, however, this difficulty is 
avoided. The slide may theh be grasped in such a 
Tvfty that when the clothespin is placed on the table. 



which fill the canaU cull and lacune on the surface, 
it is sufficient to scrape the section with a scalpeL 
It is then placed in a warm solution of aniline dye 
and aUowed to remain there for two hours and 
afterwards dried on a water bath. The section is 
next rubbed on a hone, moistened with a 2 per 
cent solution of common salt. It is then washed 
in this solution, and permanently mounted in a 
mixture of equal parts of the solution of salt and 
glycerine. 

Pluktograpby In Bledlelne. — ^Dr. Ultzmann, of 
the University of Vienna, in a paper read before 
the Medical Society of Lower Austria on the "Use 
of Photography in Medical Studies,** said that an 
eruption of smallpox had been made evident by 
photography twenty-four hours before it actuaUy 
came out. Although nothing was to be seen un- 
usual on the skin of the patient, the negati?e plate 
showed stains on the (koe which perfectly resembled 
the variolous exanthem, and twenty-four hours later 
the eruption became clearly evident. Another 
analogous use of photography is in the detection 
of alterations in checks and bonds. No matter how 
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the glass will be held in a perfectly level position. 
A glance at the figure will show what we mean. A 
great advantage of this form of holder is that it 
costs but a trifle, so that the microscopist can sup- 
ply himself with an abundance of them, and thus 
several slides may be cooling while work on others 
is going on. 

Sections of Bone— M. Bauvier communicates 
to the " Archives de Physiologic " the following 
mode of preparing sections of bone: A portion of 
the shaft of a long bone is procured, and immedi- 
ately on its removal from the body, is plunged into 
water, and allowed to macerate one year— the water 
being frequently changed. At the end of that time, 
the bone will be found to have become as white as 
ivory and quite free from any adhesing tissue. The 
object of immediately plunging the bone into water 
is to prevent the infiltration of the canals and sub- 
stance of the bone with fat. Sections are to be 
made with a saw, and these sections are ground 
down on pumice stone and finally polished on a 
harder material. In order to remove the powered 
fragments of bone which have bpen ground oflf and 



thoroughly the writing may have been erased, a 
sufficient trace of the iron ingredient will always 
remain upon the paper to produce a photographic 
image, even when quite invisible to the eye. A 
case in point recently occurred hi Paris. M. Gobert 
exhibited a bond for 105 francs which had been 
altered so as to read 5,000 francs, and had been ne- 
gotiated at that figure. The alteration was quite 
invisible to the eye, but a photograph of the figures 
showed the sum (105) underl3ring and mingled with 
the higher amount afterward substituted for it. 

Sehiifreltser** Solvent i6r Cellulose.— Prof. 
C. Neubaur recommends the following method for 
obtaining the well-known oupro-ammonium solution 
for technical use. He prepares an oxide of copper 
by the precipitation of sulphate of copper solution 
with caustic soda, in presence of sal-ammoniac. 
The resulting precipitate is thoroughly washed with 
water, first by decantation, and then upon a filter, 
after which it is preserved under water. To pre- 
pare the cupro»ammonium solution, the oxide above 
referred to, after thorough agitation with the water, 
is slowly Udded to a quantity of anmionia contained 
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in another yesael. The addition of oxide is to be 
oontixiiied bo long as the same is dissohred by the 
ammonia. The resulting deep-blne-colored solution 
distolTes cotton-wool at onoe, and in considerable 
quantity. 



OirelUfU. A Description of the Species and Yarie- 
ties grown at (Hen Bidge, near Boston, with lists 
and descriptions of other desirable kinds. Pre- 
Ibced byobtfnters on the Onltore, Propagation, 
Oollectiou and Hybridization of Orchids; tbe oon- 
Btmotion and management of Orchid Houses; a 
Glossary of Botanical Terms^ and significance of 
their names: the whole formmg a Complete Han- 
nal of Orchid Oulture. By EdWard Sprague 
Band, Jr., author of " Flowers for the Parlor and 
Crarden," etc. 12mo.. cloth. Price $8.50. New 
York: nurd & Houghton. 
The siDguIarity and beauty of orchids have long 
commended these phmte to the attention of culti- 
ymtors. To the student, also, they present many 
features which claim his attention, for both in struc- 
ture and habits they present peculiarities which 
deserve carelul study. Many of our most curious 
and beautiftU microscopic objects are obtained firom 
orchids. The work before us covers not only the 
cultural relations of the plants, but their scientific 
or botanical characters, and must therefore prove 
specially useful to those who desire to know some- 
thing more about them than merely the kind of 
soil and treatment they require. It is, we believe, 
the only American work on this subject, and Mr. 
Band is so well known as an able cultivator and 
enthusiastic plant lover, that his name is ample 
security for the thoroughness of the work he has 
undertaken. The typographical execution of the 
work is unexceptionable. 
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TRANSACTIONS OF SOCIETIES. 

KoxB.— It win afford ns great pleMue to pubUah notes 
of the tnuiasetlona of any of onr mlorosooplcal aodetiea. 
Tbe limited apace at onr oommand preolndes the in- 
■ertlon ot lengthened acoonnta of mere bnaineas detaila. 

We intend to five, in onr next laaae, aa oomplete a 
Hat of the Kieroacopioal Bodetiea now eziatlag In the 
United Btatee, aa we can eompUe. Oorrespondents who 
will aead na— 1, the name of ttie aodety and ita looatlon; 
3, tiie date of ita orgaaisatton, and, 8, the namea of the 
pteaent offloexe— will oonfer a great favor. Addreaa 
»« EDixom AMsbiOAX Joubxal of Miobobooft, 87 Park 
Bow, New York." 

g«a Vnuieleoo Blleroaeopleftl 8ocl«tjr.-~The 
regular meeting of the San Francisco Microscopical 
Society was held April 90th, with a fair attendance 
of members* 

Bev. J. F. Stidham, of Oolumbus, Ohio, was pro- 
posed for corresponding membership. Letters 
from Dr. B. H.Ward, Troy, N. Y., and Terrence 
UoOann, Burrin, Ireland, were read, and several 
additums to libiary and cabinet were announced. 

Dr. Blake presented a slide, mounted with gold, 
which be had ol>Uined firom so-called teUuride of 



gold, l^ treating with acid. The teUuride was ob- 
tainM £rom the American mine, Sunshine District,. 
Colorado, and showed no gold before the applicatiou 
of add, and Dr. Blake stated his belief tbat th& 
pure gold was simply concealed by a superficial 
coat of tellurium, which was a decided case in favor 
of the assumption by Mr. Hanks, which he bad 
offered at a former meeting, that there was do 
chemical compound of gold found in nature, or, in 
other words, as he then stated in his paper on 
** Micro-Mineralogy,^ "The results of my micro- 
scopical examinations cause me to doubt if gold 
ever becomes mineralized, in the strict sense of the 
term." 

Mr. Hanks exhibited two photographs of blood* 
corpuscles, each being i^om a slide with tbe blood of 
a dog and a cat, mounted in juxtapoiition with tbat 
of man, in order to show at a glance the relative size 
of the globules. The photographs showed a distinct 
difference between the disks of the cat's blood and 
that of man, but no appreciable difference in the 
case of the dog's blood. The slides from which the 
photographs were taken, were prepared by Rev. J. 
F. Stidham, of Columbus, Ohio, and his method of 
mounting is copied from a letter to Mr. Hanks, as 
it is deemed of interest to many. " The mode of 
preparing the slide is, to spread first a drop of blood 
on a careftilly-picked flat slide. In spreading we 
use Dr. Christopher Johnson's me hod, which is to 
place a small drop of blood on a slide, then taldng 
another slide— the narrow edge ground straight and 
smooth— touch this edge to the edge of the drop, 
where it will run along by attraction; then draw 
steadily along the slide, and, af cer a few trials, you 
win never fail to get magnificent slides. Now take the 
slide, when the spread blood is dry, and holding a 
slide across the centre, with a knife straight and 
sharp, cut along the edge of the slide, and carefully 
scrape away one-half of the blood. The cut down 
the top side, is necessary to have a sharp edge to 
the blood. Tour slide will now have blood on one- 
half of a slide, and taking a small coyer, say five- 
tenths, fasten it to another slide by a little moisture, 
repeat the operation as given, and you have only to 
' remove the cover, turn it over, careftiUy bring the 
I edges of blood together, and sealing first with a 
hot wire, or gum and wax, then finish. It will be 
, essential to pick out a flat cover and slide first of 
' all, which may be tested by placing the cover on 
I the slide and putting a drop of water on edge of 
cover; see whether capillary attraction carries it 
I evenly and enUrely under the cover. If both sur- 
faces are not flat, ttie two bloods will not be in focus ' 
at once.*' 

Dr. Blake exhibited some blood obtained from a 
rabbit after the introduction of sulphate of thorium 
into the blood vessels. Although the quantity used 
was only a grain, yet tbe physical properties of tbe 
blood had been very much altered, the blood cor- 
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poBcleB hftTiDg entirely loit their natontl form and 
presenting an indented outline with nomeronB amall 
highly refracting dota at the oiroamferenoe. This 
marked inflnence on the blood corpaaclea, tenda to 
explain the highly poiaonooa character of the salt, 
death taking place in two minatea after the intro- 
daotion of the above minute quantity into the cir- 
culation. It is alao in accordance with the law 
which connects the physiological action of sub- 
stances with their isomorphous relations and atomic 
weights, thorium having the highest atomic weight 
<115), of any of the members of the aluminium 
group with which its physiological reactions shows 
it to be isomorphous. 

After an examinatioa of the peculiarities as stated 
by the Doctor, upon motion it was decided to hold 
the annual reception of the Society on liay 25th, 
and the trustees were instructed to attend to the 
details of the matter. Judging from the interest 
evinced by those fortunate enough to obtain tickets 
of invitation to the previous receptions, there will 
be no trouble of obtaining an appreciative audience 
on this occasion. 



NOTES AND QUERIES. 

A friend of mine, a photographer, told me of a 
new and excellent wajr of dippins paper in a silver 
flolutiou, without getting any air-bubbles between 
the paper and the solution, and I ^nd that in carry- 
ing out the same idea in making micro8copi<»l 
epecimens, I lose those hateful air bubbles between 
the cover and balsam. The method of doing it is 
this:— Take the covering glass with the forceps, and 
place one edge in contact with the top of the drop 
of balsam on the slide; then slide it along as it de- 
scends, till the balsam comes in contact with the 
entire sur&ce of the covering glass; then press and 
dry as usual, and if properly done you will have no 
air bubbles in your specimen. M. D. 

Nyacik^ May 4. 

As applied to microscopic mounting, this method 
will succeed only in certain oases. It does not get 
rid of those air bubbles which are actually im- 
bedded in the object, and which are those that 
cause the greatest difficulty. A worse objection, 
however, is that in the case of delicate objects the 
motion of the cover would be apt to disarrange 
them. 



Peraonal. — ^We understand that Mr. Henry 
Crouch, whose binocular microscope was selected 
by Dr. Carpenter for use on the important expedi- 
tions of H. BI. 8. " Porcupine," intends to make a 
floe exhibit at the Centennial, and will accompany 
it to this country in person. Mr. Crouch has re- 
centiy brought out some new and very excellent 
models of his binocular microscopes. 

Mlcjoecop— Mid HlenMeopte ObJccU »t tbe 
Centennial. We intend to give, in July or Au- 
gust, a very ftill account of the microscopes, etc, 
exhibited at the OentenniaL 



EZGHAKGBS. 

Subscribers who have a surplus of interesting mi- 
croscopic materiaL or objects in any department of 
natural science, which they wish to exchange, may 
announce it. without charge, in this column. The 
following rules must be observed: 1. The privilei^e 
of announcing an exchange is confined to sub- 
scribers. 2. ExoHAivoBS only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
carefm about the address. 

For JETtimtilitf lAipukuB Bxt,^ howinsrlsupulin errs- 
tals, send stamped envelope to Biobaid Allen, 146 
North Fourth Street, Tn^, N. T. 

Wanted in exchange, well mounted specimens for 
mounted sections of either lung or kidney speci- 
mens, showing perfect minute anatomy of these 
organs. 0. E. Nichols, M. D., U Fourth street, 
T^, N.Y. 

For palatea of periwinkle and limpet send a 
stamped directed envelope or an object of interest 
to F. F. Stanley, Swampscott, Mats. 

Foraminifera, very ohoice, and diatomaceous 
earth, in exchange for interesting materiaL George 
B. Scott, Box 66&, New York City. 

Wanted to exchange, periodically, filterings from 
the water supply ox BnjEdo for the same of any 
other city. D. d. Kellioott, 119 Fourteenth street, 
Buffalo, N. Y. 

Soestdia laceraicL, Puo* xarUhUt and Puc aeu" 
leata, in exchange for other unmounted fungi. W. 
G. Stevenson, Jr., 1,526 Green St., Philadelphia, Pa. 
Slides of "Sonorous Sand," from Sandwich 
iBlands^very interesting, for any well mounted ob- 
jects. W. G. C, Box 1774, Boston, Mass. 

** Bough ** material, or mounted slides of Lake 
Superior Diatoma, for other microscopic objects. 
Dr. T. U. FUnner, Springfield. Mo. 

Irish and British marine AlgsB in great variety, 
correctiy named, for herbariums, etc.: also beauti- 
fully mounted hi balsam and other mediums; in fruit; 
many laden with diatoms; or splendid specimens, 
specially prepared for balsam. Foraminifera from 
I>og*s Bay^ Egypt, Java, etc; diatoms, soophytea, 
sponge spicula, Holothuria plates, molluscs palates, 
^nost crabs, starfish, and various other unmounted . 
interesting marine material, as well as botanical and ' 
entomological objects, etc. For any American ob- 
jects, mounted or otherwise. Send detailed list of 
everythinff you wish to exchange; ail letters an- 
swered. T. McGann, Burrin, Ireland. 

For sections of Charob Seed, for the polariscope. 
and of Mowa Seed, showing oleo-resin glands, send 
other good objects to B. H. Philip, 28 Prospect 
street, Hull, England. 

Wanted in exchange for Vegetable Slides, other 
well mounted slides. Address F. F. Stanley, 40 
Pearl street, Boston. 



Books 'Wnnted-.Address, stathig condition and 
lowest price, £. W., care Amsbioan JouiufAi. of 
MioBOSpoFT, 87 Park Bow, New York. 

« Micrographic Dictionary.** Second edition. 

HassaU*s *' Fresh Water Alg».** 

Smith's "Synopsis of the British Diatomaoee.** 

Caspar's "Forensic Medicine.** 4 vols. 

Faraday^" Electrical Besearches.** 8 vols. 

Holtzapfel*B " Mechanical Manipulation.** 
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Decoloring and Staining Vegetable Tissue 
for Microscopical Examination. 

BT OBOBOB P. BBATTY, M. D. 

IN the Main Building at the Gentennial 
Bzhibition, amoogst the chemical ex- 
hibits in the American Department, is a 
flmall case containing thirty slides of stained 
vegetable tissues, prepared by Dr. Beatty, 
of Baltimore. It has been our good for- 
tone (through the kindness of Mr. William 
H. Wahnsley, of Philadelphia, himself a 
akiifal preparer,) to be allowed to examine 
these slides, and a more beautiful and in- 
atructiye series of preparations we have 
never seen. As Dr. Beatty has contributed 
to the pages of Science Gossip a complete 
description of his methods and processes, 
we here republish his article from the pages 
of that journal. For the encouragement of 
our readers we would say that Dr. Beatty's 
methods have succeeded completely in 
other hands besides his own, so that the pro- 
duction of beautiful preparations after the 
process described is not entirely a question 
of sfcilL We may also add that the value of 
these preparations is not due to their beauty 
alone. The different structural elements of 
the plant absorb the various stains with dif- 
feient degrees of avidity, and conseqnoitly 
vaiy very much in color and shade. This 
enables the student to distinguish the dii- 
iaent parts more readily than he could 
oihenHse do. The following is the article 
referred to: 
On pterions occasions I have contributed 



to this journal articles on decoloring and 
staining vegetable tissua Experience 
gained during the past year enables me to 
give in this article processes that will pro- 
duce improved results. 

All vegetable sections, and some leaves, 
may be prepared for staining by soaking 
them in alcohol, or in a mixtnio of dilate 
nitric add and chlorate of potash; bull, 
much prefer the results obtained by first 
bleaching them in " Labarraque's solntioii^ 
of chlorinated soda," and then treating 
them with alcohol for a few hours. In half - 
an ounce of the soda solution a large num- 
ber of sections may be placed, but not more 
than a dozen half or one-inch leaves, or* 
parts of large leaves cut into inch pieces. . 
Leaves in greater number adhere to each, 
other, and thereby take longer to bleach.. 

Sections of matured wood should be kept 
in this solution from twelve to eighteen 
hours; sections of stems, leaves and petals 
from six to eighteen hoars; pistils and 
stamens, and sections through the gynseqinm 
and receptacle of flowers, from two to six 
hours. 

Leaves and petals should not only be 
bleached by the Labarraqae, but shoold 
also be rendered translucent This is ac- 
complished in from six hoars to six daya 

If delicate leaves show evidence of dis- 
integration after they are bleached, but 
before they have become transluceBi, 
they should be removed to alcohol, after 
muddng them in water as described be- 
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lov. This renders them translaoent within 
two days. 

After remoying from the Labarraqne, pat 
them into half a pint of clear water. 
Change the water five times during twenty- 
four hours, acidulating the third washing 
with five or ten drops of nitric acid. Sec- 
tions can be washed in half the time re- 
quired for leaves. / 

Next, put into alcohol, which in a few 
hours prepares them for staining. 

In alcohol, tissue may be kept for montiis 
without turning yellow. 

I. — btahhnq ubaybs and pstaiiS. 

For staining leaves and petals the best 
dyes are aniline blue and homatozylin. 

Other anilines than the blue may be used, 
but they are not so pleasant to the eye, and 
are harder to work, as they fade out in both 
alcohol and oil of doves. 
. Bed aniline may be used, one quarter of a 
graia to an ounce of alcohol; violet, one- 
half grain; and green,'three grains. 

To make the blue aniline dye, dissolve in 
a mortar half a grain of " Nicholson's solu- 
ble blue pure" in one ounce of 90—98 
per cent alcohol, which has been acidulated 
With half a drop of nitric add; then filter. 

Dilute a portion of this with alcohol to 
•obtain a quarter-grain solution. 

The formula for the h»matoxylin dye is 
igiven further on. 

A bright purple dye, good for leaves and 
Beotions, is made by steeping fresh berries 
of the Phytoiaooa decandra in alcohoL The 
atainings are quite permanent, but the dye 
does not keep over six weeks. 

To Stain Leaves and Peials in Aniline blue. 
. 1st. Transfer several small leaves from 
alcohol to about half a drachm of the quar- 
ter-grain blue. 

If not stained of suiBdent depth of hue 
in one hour— 

2d. Transfer to the half -grain blue for a 
quarter or half-hour. 

Sd.. Brush in 98 per cent alcohol with 
camd-hair pendl, and trim the edges of cut 
leaves. Any excess of color may be soaked 
out in this dilute alcohoL 



4th. Put into half a drachm of absolute 
alcohol for half or one hour. In this but a 
trace of color will be lost 

5th. Put in oil of cloves for one hour, or 
until ready to mount in Canada balsam and 
benzole. 
7b Stain Leaves and Petals in Hasmatoxylin, 

1st Transfer from alcohol to water for 
five minutes. 

2d. To 8 per cent dum- water for ten min- 
utes. 

8d. To hiematoxylin dye, diluted with an 
equd part of 8 per cent alum- water, for one 
hour. 

4th. To full strength dye, if neoesBaiy, 
for half or one hour. 

5th. To dnm-water for a moment, or 
until any excess of color is soaked out 

6th. Brush thoroughly in water, and pat 
into one ounce of dean water for fifteen 
minutes, to remove dum crystals. 

7th. To 98 per cent dcohol for fifteen 
minutes. 

8th. To absolute dcohol for two hours, 
or longer. 

9th. To oil of doves for one hour, or 
until ready to mount 

Some leaves, chiefly ferns with sori, may 
be double-stained with hsematoxylin and 
aniline blue; the former going to sori and 
spirals, the latter to other parts. The pro- 
cess is first to stain in haematoxylin, and 
then to soak the color in part from the body 
of the leaf by putting it in dum-water. 
Next carry through pure water and doohol 
to a half-grdn aniline blue solution for 
thirty or forty-five seconds^ and proceed as 
you do with a single blue staining. 

n. — ^DOUBLE fiTAIKINa OF SSCmOllS. 

For double stdnings I use h»matoxylin 
and carmine, and blue, green, and red ani- 
lines. 

Of the red anilines I prefer that known 
under the head of Magenta or Bosdne 
Pure, though Fuchsin, Ponceau, and Sol- 
ferino may be used. These anilines are 
manufactured at the Atlas Works of Brooke, 
Simpson k Spiller, London. 

The aniline dyes are made by dissolving 
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tiie quantity given in eaoli process, with aid i 3d. Place or hold in a quarter, or a half- 
of mortar and pestle, in one ounce of 93 ' grain aniline blue solution from fifteen to 
per cent alcohol and filtering. I forty-five seconds. 

The hnmatoxylin and carmine dyes are | 4th. Shake in absolute alcohol for a few 
made according to the following formulsB: | seconds. 

Hcemaloaeylin I>ye, 5th. Put in oil of cloves for ten minutes. 

Ground Gampeaoby wood i ounce. 6th. In clean oil of cloves for ten min- 

Pulv. alum 1 •• l^iteg^ 

Mix and triturate in a mortar for twenty i 711,. in half a drachm of benzole for five 
minatee, then add five ounces of hot dis- • 



tilled water, and let it stand for two days. 
Filter, and to each ounce of the dye add 
two drachms of 75 per cent alcohol. In 
twenty-four hours again filter to remove 
precipitated alum. This dye is made some- 
what after Dr. Arnold's formula; he using 
the extract instead of the wood. It keeps, 
with occasional filterings, in well-stoppered 
bottlea for two months. 

Borax Oarmine Dye. 

Polv. oarmine 71 grains. 

Saturated aqueous solution 

of borax 7i fl. dr. 

Ktxandadd absolute alcohol 15 drachms. 

Filter and collect crystals when dry. Dis- 
•olTe nine grains of crystals in one ounce of 
distilled water. 

This is Dr. J. J. Woodward's formula; 
but not so strong, as his is a saturated solu- 
tion. 

Ammonia Oarmine, 

PdIv. carmine 7i grains. 

Water of ammonia 20 drops. 

Absolute alcohol i ounce. 

Olycerine 1 •* 

DUtiUed water 1 •• 

Put the pulverized carmine in a test-tube, 
and add the ammonia. Boil slowly for a 
few aeoonds, and set aside, uncorked, for a 
day, to get rid of excess of ammonia. Add 
the mixed water and glycerine, and next the 
alcohol; then filter. 



minutes. 

8th. Mount in Canada balsam softened 
with benzole. 

The benzole may be omitted, as it some- 
times slightly contracts delicate tissue; but 
it causes the mounting to harden much 
more rapidly, and, perhaps, is beneficial in 
preserving the magenta. 

Process n.— 7b Stain Sedums in Magenta 
and Blue Compound. 

1st. Mix seven drops of a one-grain solu- 
tion of magenta with five drops of a two- 
grain solution of blue (non-add). 

2d. Into this purple mixture put your 
section for five or ten seconds. 

8d. Shake rapidly in absolute alcohol for 
a few seconds. 

4th. Treat with oO of cloves and benzole, 
as in Process I. 

Process m.— 7b Stain Sections in Green. 
Aniline and Carmine. 

1st. Put your section in a three-graia 
solution of iodine-green, and let it remain 
for one or two hours. 

2d. Soak in alcohol for five or ten min- 
utes, for reasons given above. 

3d. Put in water for a minute. 

4th. In the borax carmine from thirty U> 
forty-five seconds. 



T> T m cf, . CT _.. ..1 «^ . 5th. Shake rapidly in water, and soak out 

Process L— 7b Stain Sections with Magenta «-xui. vj.i- 

. „, , .,. ^ any excess of carmme that may be taken up. 

and Blue Aniline. . ^. , -a l • i x. ^ e «• i. 

*_A m-„ « ^ 1.1^ X I "fith. Put in alcohol for five minutes. 

1st Transfer from alcohol to magenta -. , ^ 1 1 i. 1 « x • x 

, , _x . ...» X 7th. In dean alcohol for ten minutes, 

dye (one quarter of a gram to the ounce), 



and let remain from fifteen to thirty min- 
utes. 

2d. Soak in alcohol for about the same 
time, or until the color is entirely, or in 
great part, removed from parenchymal tis- 
sue. 



8th. In absolute alcohol for ten minutes. 
9th. In oil of cloves for fifteen minutea. 
10th. Mount. 
Process IV.^To Stain Sections in Qreen 
Aniline and Carmine Compound. 
1st. Mix fifteen drops of borax carmine 
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with fifteen drops of the three-grain iodine- 
gre^n solution. 

2d. Transfer section from aloohol to water 
for a minute. 

8d. Put in the dye from thirty to sixty 
seoonds. 

4th. Shake rapidly in water, and soak out 
any excess of carmine that may have been 
taken up. 

6th. Treat with aloohol and oil of doves 
as in Piocess IIL 

Ammonia carmine may be used in the 
same proportion as the borax. Formerly, 
in Process III, I used the carmine before 
the green, but I now follow Dr. B. W. Bar- 
ton'e plan of using the green first, as far 
better results are thereby obtained. 

To stain sections in hsBmatoxylin and 
aniline blue, the mode of procedure is the 
bame as for leaves; but they stain more 
rapidly, and only require the dilute dye. 

Whether sections are stained by the alter- 
nate, or by the compound methods, the 
selection of colors ia the same. The red 
and green aniline and the htematoxylin go 
to spirals, bass cells, scattered thickened 
cells, and, sometimes, to thick epidermis 
4Uitd hairs. 

The blue aniline and carmine always go 
to parenchymal and often to thin epidermic 
and hypodermic tissues. The selection of 
«olor in matured wood is different, as will 
be seen further on. 

It is not possible, I think, to give a satis- 
factory explanation of double staining of 
either animal or vegetable tissues. We can 
only say that certain dyes seem to have an 
affinity for certain cells. This is best shown 
by soaking single stainings in a fluid that 
removes their color. If sections stained in 
red or in green aniline be soaked in alcohol, 
and those stained in h»matoxylin in alum- 
water, the color will rapidly leave the loose 
parenchyma, but will be retained for many 
days by the denser cells, as spirals, bass, etc. 

On tiie other hand, specimens stained in 
biue aniline, if left in alcohol, and those 
stained in carmine, if left in water, lose the 
color much more slowly in the parenchymal 
than in other parts. 



In my previous paper on double-staining 
of wood, etc., I said, if the blue was used 
before the red aniline, the selection of color 
was reversed* This is true as regards ma- 
tured wood, but does not hold good when 
stems and midribs are under treatment. 

Matured wood is better stained by the 
alternate methods. In longitudinal cuts, 
the first color used goes to longitudinal 
woody fibres, the second to spiral vessels, 
ducts and bark. Sections of stems and 
leaves not infrequently give better results 
by the compound methods. These results 
are superior to those obtained in wood, for 
the reason, I think, that in the latter there 
are not the same extremes of hard and soft 
tissues. 

Double stainings should be examined by 
artificial light. Compound dyes should be 
used immediately after they are mada 

Care should be taken to obtain a good 
article of absolute alcohol. That manufac- 
tured by Dr. E. B. Squibb, of Brooklyn, 
N. Y., gives me perfect satisfaction,- while a 
German article I have used bleaches blue 
and green aniline stainings as though it 
contained some alkali. 

Benzole instantly fixes those anilines that 
fade in alcohol and oil of cloves; but it does 
not do to transfer objects from aloohol to 
benzole, except through the medium of oil 
of doves, on account of the injurious con- 
traction it causes. 

It should be borne in mind that chlorin- 
ated soda acts somewhat injuriously upon 
starch and protoplasm. This is not the 
case with dilute nitric acid and chlorate of 
potash, nor with alcohoL 

In regard to fading, an experience of 
eighteen months enables me to speak quite 
favorably. 

Some few leaves stained in blue aniline 
and in haamatoxylin fade injuriously; others 
lose little or no color. Sections double- 
stained in green and carmine have i>erfect]y 
stood the test of twdve months. Those in 
magenta and blue as a rule hold welL 

If the efTects produced by staining pro- 
perly prepared vegetable tissues, with one 
or two colors, were more generally known 
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and ayailed of, the study of vegetable his- 
tology would be even more attraotiye than 
at present. So striking and precise is the 
manner in which oettain dyes seize upon 
certain tissaea, that it most be seen in 
order to be folly appreciated. 

A word about the cutting of sections, for 
much depends upon this preliminary step. 
They mast be cut thin and even. 

Vegetable parts cut into pieces should be 
kept in alcohol for a week or two before 
sectioning. If leaves become crisp, which 
rarely occurs, a few minutes' residence in 
water renders them pliable. 

in making sections of leaves, longitudinal 
cuts of midribs may be made, or vertioo- 
trazurfense cuts through the midrib, includ- 
ing one-third of an inch of leaf on either 
side, or through several veins; leaves and 
small stems held against a piece of potato 
or turnip that has been hardened in alcohol, 
may be out with a razor flat on the side, 
wbieh is inferior when the back is held 
towards you. Alcohol should be poured 
over the object and razor while cutting. 
Large stems are better cut in a section ma- 
chine, using paraffine as an imbedding 
agent The object should be flooded with 
alcohol while cutting, and the paraffine 
should be trimmed to a cone-shape around 
it after every two or three cuts. 

A knife I use with my section-cutter acts 
so satisfactorily upon both animal and 
vegetable tissues that I will describe it. It 
weighs 7i ounces (avoirdupois.) The han- 
dle is stout, and is 4i inches long, the blade 
is 7i inches long by 1^ inches wide, the 
bade being i inch thick. The inferior side, 
holding the back towards yon, was flrst 
ground flat and afterwards slightly coDcave 
from back to edge. A similar knife I And is 
flgnred in Mr. Rutherford's <* Outlines of 
Practical Histology." 

A list of some of the vegetable objects I 
have found most interestiDg may be accep- 
table to some of your readers: 

Leaves.— Dr<$Bera rotundifoUa, Dionea 
mnsefpula, Heptftica triloba, Oxalis striota, 
flava, hizanta, and Bowiei; Deutzia gracilis, 
^roanta and Fortunii; Tradescantia zebrina. 



Eucalyptus globulus, Buchu serratifoliat 
Cassia acutifolia, Bhus Toxicodendron, 
Adiantum cuneatum and pedatum, Pteris 
serrulata, Elaeagnus. 

SectioDS of Stems and Ifidribs. — ^Fiotm 
elastica, Strelftzia Begina, Alth»a rpsea, 
Asclepias comuta, Biibus villbsus, Im- 
patiens Balsaminia, Pteris aquilina and ser- 
rulata, Paulownia imperialis. 

Sections of Stems. — Aspidium Filix mas, 
Bicinus communis, Milsa sajMentium, Eu- 
phorbia splendens. Datura stramonium, 
DracflBua Braziliensis, Ailanthus. 

BQltimore, McL 

— • a • 

Salicylic Acid in Microscopy. 

BT ▲. MEAD BDWABD8. 

1HAYE been waiting anxiously from day 
to day to see if some one would not 
announce the fact that in salicylic add, the 
marvelous disinfectant and preservatiye, the 
microBCopist had a firm and valuable friend. 
But as no one has said anything as to its 
value as a preservative of microscopic ob- 
jects, I have felt it my duty to come for- 
ward and say my say. Towards the end of 
1874, as soon as I saw the announcement of 
the wonderful properties of this substance, 
I tried it in medicine and in microscopy, 
and in both fields found it of inestimable 
value. I put up some casts of uriniferous 
tubules obtained from a severe case of 
nephrituB, and to-day those specimens are in 
as good a condition as they were the day I 
put them in clear water, with a few grains 
of salicylic acid added. Every medical mi- 
croBcopist, at least, knows how perishable 
casts are, and will, I feel sure, thank me for 
this hint Leucorrhcaal discharges put up 
in 1874 do not appear to hare changed in 
the least, and if salicylic acid will preserve 
such things as these, what will it not do? 
At present I am experimenting with it on 
various substances, and although it seems 
to alter the color of most vegetable tissues, 
yet the softer and more perishable parts 
are so nicely preserved, that I feel that in 
it the working mioroBoopist has a medium 
of greater value than any other preservative 
he possesses. The beautiful little Volvox 
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Oiobaior, 'whioh, bj the bye, seemB to be 
quite common in some parts of the ooontry 
—as I have received it from near Hoboken, 
N. J., and Bethlehem, Pa., — can be kept in 
an abnost unaltered condition in a cold, 
saturated solution of salicylic add, and I 
have made a truly elegant preparation of 
vohox by first immersing it for a few min- 
utes in Scale's carmine staining fluid, and 
then mounting it in the salicylic acid 
liquid. Details are brought out in this way 
that are difficult to see in the living plant 
Desmids, likewise, seem to keep well in the 
same preservatiye, and diatoms, with which 
I am at present experimenting, seem not to 
change materially after immersion in sali- 
cylic acid solution for 
a week at least I trust 
that naturalists will give 
it a trial and publish 
the results of their in- 
vestigations. 
Newarky N, J, 
• • • 



Aulooodiscus Oregonus 
with Two Centres. 

Sd. Am, Journal cf 
Microscopy — ^In the Au- 
gust (1875) number of 
the Monthly Microscopi" 
ccd Journal, appeared 
the foUowing note ad- 
dressed by me to its 
editor: 

*' Dear Sir — ^Allow me to offer you for pub- 
lication, if yon please, a photo of a drawing 
' mine representing a disc of Aulocodiscus 




AUL000DI80UB OBEOOITUB WITH TWO OEMTBES. 



of 



Oregonus with two centres, conveying the 
idea of two half -discs, each eccentric, joined 
along a line of suture. I am aware that this 
class of objects is not extremely rare, but 
such a valve as the one in my possession 
must give rise to questions of interest with 
regard to the manner of their production." 

The photo, however, was "not sufficiently 
distinct to make an engraving from," as a 
foot note declares, and 80 no figure of the 
disc appeared. But Mr. Kitton, to whom the 
matter had been referred, repeated my own 
statement, but in different words, as follows: 

« * Monstrosities are not very rare in this 
department of Botany.'— £</. M. M. J." 



It now gives me pleasure to comply with 
your request, by furnishing you with a new 
negative of my drawing, and also a brief 
notice of "the questions of interest," to 
which I made allusion, without discussing 
the frequency of " monstrosities in this de- 
partment of botany," which I think Mr. 
Kitton somewhat exaggerates. 

In Animal Teratology two principal views 
have been, and are still, perhaps, entertained 
by the scientific world with regard to the 
production of double monsters. The older 
one of dual formation, followed by a more 
or less extensive grafting, or even fusion by 
pressure, emanated from the St Hilaires, 
P^re et Fils; and the more modem one of 
excessive development- 
al power and action, 
forcibly advocated by 
Yrolik, Alan Thomson 
and other persons— 
who, amongst other 
objections against the 
double germination, 
urge the impossibility 
of accounting for ex- 
cessive digitation, or 
even an extra member 
by so nearly perfect a 
merging of two beings 
into one. Neither would 
that theory explain sat- 
isfactorily the presence 
of dermic tissues, or 
even bone, in the substance of the virgin 
ovaries, or the testicle, a case of which 
abnormality recently occurred in my prac- 
tice. 

To apply the foregoing remarks, I would 
urge the adoption of Yrolik's opinion, and 
regard the formation of two centres in a 
single valve, as an evidence of the action of 
an excessive developmental potency, even 
if it have been confined to the one valve of 
the frustrule which I have the pleasure to 
possess. 

lam, eta, 

Ohbistophkb Johnston. 
Baltimore, Md,, May 7, 1876. 
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-TOly Cents per Yc«r. (ilToft.— We pey poet- 
ace on all eopiee aeui ont of New xork City, bnt by the 
abenrd regulations of onr Postal Laws, it costs xx» 
asfTea times ss mach to send a oopy fkmn onr offlce to 
a New Tork dty address that it does to send one to Texas 
or Oallfemla. From subscribers in New York dty, 
thnefore, we are compelled to aak the postage, which 
is IS c««nts per year.) 

"Wet AimaaiMSMe and Club Batss »ee Prospectus. 

All Ooionnna4TiOHS shoold be addressed to 
THE HAKDIGBAFT PUBLICATION 00., 

87 Park Bow. New York. 



Ma. Chaxxju SsopDXB, 181 Deyonshire Street, Boeton, 

is authorised to receive subwriptions snd to receipt 

for the same. 
8. & OAsmro, Naturalists* Agency, Sslem, Mass., has 

ktndly consented to act as agent, and will z«celTe sub- 

soclptloine. 

Postal Rules and Rates. 

TT ifl an onfortimate fact that the ayerage 
-L Oon^^xeaaman has neither the ability nor 
the desire to foster the increase or the dif- 
huion of knowledge, and oonseqnentlj the 
neoeasary facilities for interoommnnication 
have rarely been afforded to students of 
nature in this conntry. While the pub- 
lisher of a sensational weekly story paper, 
whose sole influence is to corrupt, or at 
least debilitate the mind, can send his jour- 
nal through the mails at the rate of two 
cents per pound, journals like the one now 
in the hands of the reader are charged three 
cents per pound, and objects of natural his- 
tory are charged sixteen cents per pound I 
Formerly the charge for the latter was eight 
cents per pound, but by the grace of Han- 
nibal Hamlin, the rate was doubled about a 
year ago. By this act Mr. Hamlin has cer- 
tainly become yery extensiTely, if not yery 
favorably known. So obscure has he hith- 
erto been, that some years ago, when he 
was nominated to a high position, half the 
people of Europe supposed he was a negro. 
He has since given proof that in this tiiey 
did great injustice — ^to the negro. Since, 
however, students of natural history have 



little power as law makers, the only thing 
left for them is to carefully study existing 
rules and rates, and avoid those difficulties 
which arise from a violation of the law, 
whether committed wilfully or in ignorance. 
Onr experience during the past few weeks 
has convinced us of the general ignorance 
which exists in regard to this subject, and 
the necessity for a few words of explanation. 

In sending packages by mail, it must be 
remembered that while printed matter is 
admissible, anything, except the address^ 
written outside or inside, subjects the 
package, if not prepaid, to double later 
postage. On Ave occasions during the 
past few weeks we have had to pay double 
letter postage on specimens because the 
senders had violated this rule. Slides with 
written labels, or with the names or num- 
bers written on the glass; packages in 
which the contents, or the words "with 
care, '* etc. , are written outside, are all subject 
to letter postage. Therefore, whenever it 
is necessary to disting^uish slides, etc., the 
best way is to number them by means of 
printed numbers, which may be cut from 
any old almanac and pasted on. 

Single slides with written labels may be 
packed between two thin strips of wood and 
sent for three cents (letter postage), and this 
is as safe a way as any. If the slides are of 
very thick glass they may cost more. 

All packages sent as first or second class 
matter are stamped by the post-office, the 
stamp being heavily struck on the postage 
stamp, and on the place where the address 
is written. This stamping process is sure 
to' crush any ordinary pasteboard box, and 
consequently very many slides are broken in 
transit. All addresses and postage stamps 
should therefore be placed on a tag which 
hangs loosely from the package. The tag 
then receives the blow and the specimen is 
saved. 

In packing slides see that thoy are firmly 
imbedded in some elastic material— cotton 
being as good as any. Pack the cotton 
tightty around and between the ends of the 
slides, and they will go safely. 

Finally, remember that packages sent as 
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second-class matter most be lef fc open for 
inspection. If sealed or pasted up they are 
subject to letter postage. If tied so that 
they cannot be opened, letter postage will be 
charged; though in the latter case the deliv- 
ering postmaster may remit the extra post- 
age on being shown that the package con- 
tains nothing that violates the rulea 



The Kentucky Meat Shower. 

O INGE our last issue the substance which 
^ is said to have fallen from the sky in 
Kentucky has been carefully examined in 
this city by men of experience and ability, 
and has proved to be of undoubted animal 
origin. Through the kindness of Mr. 
Walmsley, of Philadelphia, we were enabled 
to examine a slide sent to him by Mr. A. T. 
Parker, of Lexington. This specimen was, 
without any doubt, stricUed muscular fibre. 
Since then we have received from Mr. Par- 
ker himself, specimens not only of muscular 
fibre, but of cartilage. 

The identical specimens which were ex- 
amined in Brooklyn, and pronounced by 
Mr. Brandeis and others to be NosioCy have 
been submitted to experienced histologists, 
who find that they are lung tissue. Profes- 
sor J. W. S. Arnold and Dr. A Mead Ed- 
wards are, amongst others, the authority 
for this opinion. 

We therefore regard the question as to 
the nature of the material composing the 
so-called meat shower as no longer an open 
one. The source or origin of the meat is, 
however, still subjudice. 



Making and Manufacturing Kioro- 
Bcopea. 

Ed, Am. Jour. Microscopy— The paper in 
your No. 6, page 70-71, "The Duty on Im- 
ported MiorosoopeB," is one that deserres the 
attention of both makers and purchasers of 
microscopes, and other instruments also. 
While the observation in regard to certain 
makers, that "each man is an artist in his 
special line,"— an artist in the highest sense, not 



a mere laborer, as too commonly considered— 
the next sentence conveys the impression that 
they do not manufacture in quantities, but only 
make instruments singly at a greater coei I 
can speak for one, or perhaps two, who cer- 
tainly mann&cture in quantities, with tiie aid 
of the best machinery, and therefore at the 
lowest cost for the highest grade of mechanical 
work. 

The comparison which was made of the cost 
of making one sewing machine by hand with 
the manufacture of hundreds by machinery, is 
not strictly a parallel case, for the parts and 
pieces of a sewing machine are suoh that ma- 
chinery can be applied to the greatest possible 
advantage, which is not the case with micro- 
scopes, and most other scientific instruments. 
Morever, the consumption of sewing machinee 
is all but unlimited except by the price; while 
the market for microscopes could so easily be 
overstocked, by a few hundred, that they coold 
not be sold for the cost of the material, which 
is but little compared with the labor. 

The foregoing appUes to the brass work— 
the stands. Bat when you come to the optical 
part — the lenses— it may be asserted positively 
that they cannot be '* manufactured," in the 
sense the word was used, and produce f&rst-claBB 
work. 

Making a modem microscope objective is the 
work of an artist Erery lens (from 6 to 10) 
in every objective is made by itself, of itself, 
of a certain material, of a certain diameter, 
a certain curvature, and a certain thickness, to 
ftilfll a certain purpose; any variation from the 
formula for these elements will produce a dif- 
ferent result The maker who is versed in the 
theory of optics can construct his own for- 
mulas, but the maker who merely works to a 
formula given or dictated to him by another is 
only a workman. No machinery or substitute 
for the hand and eye of the maker can be nsed; 
as well might one talk of *< manufocturing " 
Ohuroh*s "Heart of the Andes," as of mannfko- 
taring a modem first-class objective or tele- 
scope lens. As the painter is paid for his 
talent and skill, and years of study spent in 
acquiring his art so the optician is to be paid 
for his knowledge, skill and time spent in ac- 
quiring them, according as his work is worthy. 

Bat the article in question conveys the idea 
that low-priced lenses are not made in this 
country. I think the writer of the paper had 
been shown some very low*priced American 
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leases, of whioh he pronotmoed a favozable 
opinion. 

Bat all so-called first-class objeotiTes are not 
made as I haye described. This is not gener- 
ally understood by those in front of the cor- 
tain— the purchasers. 

Witness the following from the Monthly Mi- 
croscopioai Journal (London), April, 1876, page 
191. A correspondent reierring to the mode of 
making objeotiyes cheap— for the American 
market, probably— says:— '* Their modus oper^ 
andi is pretty mnoh as follows: The back com- 
binations are fiztaree put together and placed 
as lairly as is compatible with a moderate ex- 
penditure of labor. The workman then ad- 
dresses himself to what he regards as the real 
banness of the day, that is to ' marrying lenses,' 
as he calls it. In other words, he tries on front 
after firont, taken almost at random out of a 
great number, till he hits upon that one which 
exactly accommodates itself (according to his 
idea) to the preyious combinations, these fironts 
being, as an aocompUahed optician expressed 
himself to me, *Made in buahelsl Tes, Sir; 
madeinbiuhelB by girls.' I could give, if it 
were desinble, a goodly list of French and 
Grerman i^ptieiana (/) who follow this fiacile plan 
of manuikcturing first-class objectiyee." 

Now, intending purchasers should be in- 
fonned that it is these manufactured lenses that 
they are often advised to purchase, because 
they are cheap, by newly returned students 
from Paris or Vienna, who know little or noth< 
ing of what has been done in Eogiand in the 
last forty years, and in America during the last 
twenty-flye years in the improyement of the 
mioroBOope. 

I intended, Mr. Editor, to have added a few 
words on the subject of the importation of in- 
struments without paying duty, but I fear I 
diould take up too much of your space. I will 
only say to those incorporated institutions: If 
you want to get your instruments cheap, buy 
them of your .neighbors, and their competition 
irill soon bring the prices low enough. If they 
have all the business, that alone will reduce the 
cost Keep your money at home, among those 
who have given you the funds to buy anything 
with, and who are to furnish your fhture stu- 
dents and support. 

If there are any who practice violation of 
their oaths, by selling instruments that they 
have sworn were not intended for sale, it is 
simply diigiaoefal. Oabl Bxddotb. 



r Cleaning Thin Covers. 

Ed, Am, Jour. Microscopy— It is sometimes 
desirable to clean thin glass covers whioh have 
been in contact with cements or media of vari- 
ous kinds; this may be done quickly and thor- 
oughly by immersing them in a solution made 
by adding powdered bichromate of potash to 
oil of vitrioL I make use of this method to 
clean covers at any time. After the organic 
matter has been oxydized, the solution is poured 
off, the glass washed, a little solution of am- 
monia added to neutralize any free acid that 
might adhere, and the washing finished with 
distiUed water. F. N. P. 

Sh^SMd Scienl^ Sohod, New Eaven, Conn. 
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Slide Ibr Opaque Ob|«cu_There are large 
numbers of very interesting and beautifal objects 
which add greatly to the attractions of a cabinet, 
but which are not regarded as worth a great amount 
of trouble or expense in the way of cells, slides, 
mounting, etc. Prominent amongst objects of this 
kind are seeds, minerals (in small masses), small 
shells, etc., and for such the slide figured in the 
accompanying engraving is very convenient and 
very efficient. It conaists simply of a slip of wood, 
three inches by one, and rather more than an 
eighth of an inch thick. In the centre is drilled a 
hole nearly but not quite through. The inside of 
this hole or cell is coated with dead black varnish, 
and the upper surface of the slide is entirely cov- 
ered with a paper cover of light color, on whioh the 




SUDS won OPAQUX OBJSOIS. 

name of the specimen may be written. The object 
is cemented to the bottom of the cell, and there is 
no necessity for a thin glass cover, as dust is per- 
fectly excluded either bypladog the slide face down 
in the cabinet, or by packing the slides face to back, 
and keeping them in this position by means of an 
india-rubber band. Where the slides are kept face 
down, the backs may be labeled with ordinary 
labels; but when they are packed face to back no 
labels must be used, as any label which did not 
cover the entire slide would produce an opening 
between the two slides, and permit the entrance of 
dust. The names may, however, be written on the 
edge of the slide, and thus any particular specimen 
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may be singled ont of a paoksge in a moment. . 
These slides are so oheap and so eiBoient that they ' 
must come into extensive nse. They resemble 
much a slide described by Dr. Carpenter, but yary 
in tl)e details of construction and application, and 
we think are a decided improvement on the older 
form. 



of the Hatwiml Sel«itc«s«— An 

American gentlenum of considerable national no- 1 
toriety lately yisited England bearing letters of 
reoonmiendation, in which he was styled " Prof, of ' 
the Natural Sciences." The first English savant 
upon whom he called and presented bis credentials, 
advised him as a friend to not present such papers, 
for, said he, "Its a good deal in this country to be 
a Professor of Chemistry; its a great thing to be a 
Professor of Oeology; and the magnitude of a Pro- 
fessor of Astronomy is something not easily meas- 
ured. But when you are recommended as a Pro- 
fessor of all these and much more, the idea is over- 
whelming." 

The Hew Toric Aqv*rtttm._An aquarium, 
possessing features which wiU ally it to the educsr 
tional institutions of the country, is about to be 
constructed in this dty. It will be more than a 
mere aquarium for observing the forms, habits, 
etc., of marine animals. To it will be attached a 
Ubrary, reading room and museum, and a natural- 
ists' laboratory and workshop, in rooms which will 
be wholly at the service of students and teachers. 
The library will be supplied with such works as 
may be needed for oonsultatioD, and a ftill list of 
American and foreign magazines on natural his- 
tory; and the laboratory will be ftimished with 
microscopes, dissecting tables and implements, and 
with a set of experimental tanks. These rooms 
will be free to students, who will be afforded every 
facility for the prosecution of original researches. 
The direction of this special scientific department 
has been placed in the hands of a gentleman who 
has been active in securing for the city such an in- 
stitution. His services are gratuitously rendered, 
and the generous appropriations made by Mr. Coup 
are such as to assure to persons interested all the 
privileges of study and observation that could be 
desired. 

Hleroeeopical Litcimtwre— The microscope 
and its revelations are now attracting more atten- 
tion than ever, and most of our scientific periodi- 
cals contain articles relating to the microscope or 
microscopic objects. Amongst those which devote 
regularly considerable space to a '* Department of 
Microscopy,** may be mentioned the Cincinnati 
Medieal Netot^ which makes a specialty of this sub- 
ject, and the American Naiuralitt, in which this 
branch is ably edited by Dr. Ward, of Troy. Our 
subscribers who desire to extend their reading in 
this direction will find in these periodicals much 
that is of great vahie. 



FatoriBAtloit of Iil'riitg TIamee— Some time 
since, while examining the contents of a "micro- 
scopic ** aquarium, I tried the eflisct of the polari- 
scope on the Da^pitnia pukx, expecting to find the 
shell would polarise in a similar manner to the ova 
of the oyster. I was very much surprised to find 
the shell not affected, but the body itself; the faites- 
tines and muscles of the tail and antenne showed 
a greater intensity of color than almost any object 
I had ever seen polorlxed. I have at different 
times examined several specimens of Crustacea, 
Qypridina, Polyphemidie, etc., and always with the 
same results. The young of many water-beetles 
are also good examples; in fsot, from the observa- 
tions I have made, I thmk there is no doubt that 
living tissues generally will polarize In some degree. 
The leaves of many aquatic plants examined while 
living form very striking objects for the polari- 
scope.— IT. a H, B. in aoienoe Gouip, 

Bxpeiimeate on Bponteacovs OeacratlMt. 
~In the Popular Science BevievD for April there is 
a capitally-written and well-illustrated artide by 
the Bev. W. H. Dallinger, already well known for 
his researches in the Ufe-history of the monads, 
giving a review of Professor Tjmdall*s "Experi- 
ments in Spontaneous Generation,** and Dr. Bas- 
tian*s position thereto. The author thinks that as 
to the devetopment of BaeUria in inftaaionB charged 
with solid matter, predse experiment of a suf- 
ficiently comprehensive character has yet to be 
made on them in relation to the demonstrated germs. 
Mr. Dallinger sums up against Dr. Bastian*s theory. 

BaUoyUe Acid when pure is a white, crystal- 
lized substance, soluble in 800 parts of water, or in 
4 parts of alcohol. It is stated to be even more 
powerftU than carbolic acid in destroying low or- 
ganic forms, such as those which produce decay 
and fermentation. 

Prttduund's Inftisorla.—A new edition is in 
preparation, and will be published by Van Voorst, 
of London. 

— Prof. Theo. G. Wormley, of Columbus, Ohio, 
has been selected by the Medical Commission of 
Philadelphia to prepare an address on "Medical 
Chemistry and Toxicology,** before the International 
Medical Congress, to be held in Philadelphia during 
the coming summer. 

— The Birmingham (England) Natural History 
and Microscopical Society admits lady members, 
and finds great advantage therein. 

— It is well enough to talk of elevating the tone 
of social conversation, but when a well-meaning 
young man tries to introduce protoplasm as a sub- 
ject, at a little gathering, and finds that everybody 
thinks he is referring to a new kind of plaster, and 
considers him indelicate in doing so, he is apt to 
feel that the ^ of the reformer is a kind of per- 
petual pUmic on an ant-hill. 
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TBAH8A0TX0K8 07 SOOIBTIBS. 

NOTB.— It wUl afford nt great pleaanre to pnblUh notes 
of the traiiMetiont of any of our mloroacoploal aooietlM. 
Tba Umttod apaoe at oar oommand procladaa tho in- 
Mrtton of longtlienod aooonnta of moro bn ain e w datails. 



MleroMOpteAl Soetoty— In 
addittoD to the more important work ander taken by 
the members of any Bodety and discossed at the 
regalar meetings, the exhibition and explanation of 
popular objects, at stated periods, tends to increase 
the interest felt in the society, to add to its mem- 
bership, and to extend its nsefulness. We have 
jntt receiTed a very interesting report of the foorth 
anaaal reception of the San Prandsoo Microscopical 
Society, which was held in Mercantile Library Hall, 
on Thonday erening, May 25, and the many ladies 
and gentlemen present, who were fortnnate enongh 
to be hiTited, went away pleased with the results of 
the endeavors of the gentlemanly exhibitors to give 
a pleasing and popular entertainment. 

As stated on their programme for the evening's 
exhibition of objects, th^ Society endeavored to 
make the reception instrootive as well as interest- 
ing, by exhibiting a series of objects selected firom 
the various departments of Nature— mineral, vege- 
table and animal— 4n a somewhat orderly arrange- 
ment It is difficult to particularise, where so much 
was to be seen, but Mr. Atwood, in Micro-Iithdogy, 
and Messrs. Hanks and Murdoch, in Mineralogy, 
exhibited objects pertaining to their departments, 
of great beauty and sdentiflc interest, while Dr.- 
Borgess, in Micro-Chemistry, pleased all, and par- 
tieolaily the ladies, by the changing flashes of 
light produced in crystals, by the aid of polarized 
light. 

The lower forms of vegetable life were shown by 
Mr. Klnne, who took occasion to fully explain the 
enrious and wonderful powers of motion found in 
the protoooeouM and dtatoms, and it was hard for 
him to convince many who witnessed the very posi- 
tive movements of these pUnts that they were not 
inimal instead of vegetable structures. 

Mr. J. P. Moore, in the higher algiB, exhibited 
many curious objects, and aided the observer by a 
Mries of fungoid growths laid on the table, selected 
from his herbarium, to understand some of the 
mysteries of their propogation. 

Messrs. Denison and Langstroth, in vegeUble 
tissues and organs, ably filled their part of the ex- 
hibition, the series of pollens of the Utter attract- 
ing ma^ed attention. 

Passhig to the Animal Kingdom, we found Mr. 
Banks with some of the lower forms, and hardly 
noted any well drawn line in the transition, remem- 
bering the active littie plants in the stage of Mr. 
Kinne'e miorosoope; yet the animalcules, with the 
beantiftd little groups of cilia, arranged like revolv- 
ing wheels, at the mouth of the animal, called forth 
many marked expressions ttom those unused to the 
«ight. Mr. Myers carelhlly explained his objeets. 



and late in the evening placed a part of the giU of 
the common sea-mussel on a slide to show the move- 
ment of the cUia, which was finely done. The ear- 
nest desire of those in waiting to take a look, often 
prevented the removal of one object from the 
stage, and many missed seeing the ciliary action of 
the shell fish in this case, as well as others, tiU late 
in the evening. 

Mr. Hyde attracted attention with matters of in- 
terest, by showing the iriMna, itch insect, and 
phyUoxerOf parasites of unquestionable voracity, 
and took occasion to explain the various modes by 
which each fulfilled their allotted place in nature 
and earned the name of peaL 

Mr. H. K. Moore exhibited the scales of varions 
insects, arranged to represent a basket of flowers 
with a bird hovering over it, forming an object of 
great beauty. 

Dr. Mouser showed, under a quarter-inch objec- 
tive, the striated voluntary mosde fibre, and the 
anastamosis in the capillary blood vessels, both 
characteristics being brought out dear and dis- 
tinct. 

Messrs. Boswell and Ewing, as well as Dr. Mc- 
Qnesten, dealt in objects pertaining to the struc- 
ture of man, and from these three gentiemen many 
learned more of how fearftiUy and wonderfully he 
is made than they were previously informed. 

Dr. Harkness' exhibit of the circulation of blood 
in the mesentery of a bog, showing the character- 
istic elliptical red corpuscles of the Beptflia, with 
the white or colorless corpuscles, attracted the at- 
tention of every one present, ^e doctor had con- 
siderately put Mr. Frog to sleep with a subcutane- 
ous injection, and, judging finom the way in which 
the observers kept their eyes glued to the end of 
the tube, it was one of the most interesting objects 
on the list, although Dr. Wythe's preparations of 
morbid structures were not passed over with a sin- 
gle glance, and his objects very properly closed the 
list, as the others had been graded fh>m inorganic 
to organic, up through the vegetable to animal, and 
here in the pathological study of man was found the 
end of things. 

The whole exhibition was a decided success, and 
passed off smoothly and pleasantiy to all The half 
a dozen gentiemen who started in but four years 
since, to build up a working society to fbster the 
study of microscopy, may well feel proud of thehr 
success, and of the many scientific gentlemen they 
now count as members of the San Francisco Micro- 
scopical Society. 

Omalctrk (H. T.) MicrcMoopieal Society— . 

At a meeting held Feb. 21, Dr. Geo. B. Blackburn, 
President, in the chair, Mrs. M. E. 0. Shelton, Sec- 
retary, Dr. 0. P. Allmg called attention to Dr. W. 
W. Kean*s liquid for preserving specimens in natu- 
ral history, either by immersion or injection. The 
liquid is composed of 10 to 12 grains of chloral hy- 
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drate disrolyed In one fluid oonoe of dUitflled water. 
Dr. AlliDg alBO read an elaborate eaiay on "The 
Dinmal Lepidoptera in the Sodety's CoUoetion.'' 
The Preeident announced that at the next meeting 
Bev. J. W. Armstrong, D. D., wonld read an esaay 
on *'The Natmal History and Glasaifloation of the 
DiatomaoefB." 

■-•-« 

^ Becent Books and ArticloB. 
The American Cbcmlst. A monthly Jonmal of 

Theoretical, Analytical and Technical Chemistry. 

This Taloable Jonmal, one of the most important 
of the sdentiflo periodicals of the country, is again 
published by the editors, Prolk. G. F. and W. H. 
Obandler. The April number is before us and is 
ftaiy up to the standard of what such a Journal 
ought to be. It gives not only a number of Talua- 
ble and elaborate articles, but a complete Ust, with 
occasional short abstracts, of all the papers on this 
subject which appear in cotemporary literature. 
The yearly subscription is 16.00, and the publica- 
tion office is at the School of Mmes, in this dty. 

The PoduridA, or "Spring-tails" of Sweden are 
ftilly describea in a monograph by T. Tullberg. 
lUnstrated with 12 plates. Trans. Boyal Swedidi 
Academy for 1871. 

"Lecture on LeoSes.'* By Joseph Zentmayer. 
Jour, FrarilcUn InstUtUe for May. (A Tery dear 
exposition of this important subject.) 

" Multiplication by Fission in Stentor Mfllleri." By 
Hon. J. B. Oox. lilnst. Am, Kahtralial for May. 

"The Black Knot." By Prof. W. G. Fariow. Bul- 
letin of Bussey Institute for March. 1876. An 
abstract, with plates, is also publishea in Amer. 
Katuralitt for June, 1876. 

" Organisms and their Media." By H. Oharlton 
Bastian, M. D., F. B. S. Popular Soienee Monthly 
for June. 

9^^^ 

A BXOHAirOBS. 

Subscribers who have a surplus of interesting mi- 
croscopic material, or objects in' any department of 
natural science, which they wish to exchange, may 
announce it, without charge, in this column. The 
following rules must be obsenred: 1. The priTilege 
of announdng an exchange is confined to sub- 
scribers. 2. ExoHANOBS only will be admitted. 
Sales must be relegated to the adyertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ^ 
ate slip of paper (not embodied in a letter). Be 
careftil about the address. 

For spines of Echinus send objects of interest, 
Polycysrina especially, to F. F. Stanley, 40 Pearl 
street, Boston. 

Pure guano, containing diatoms, in half-ounce 
packages. Has been washed in pure water. Any- 
thing of interest accepted. £. W., Box 4876, New 
Yorkoity. 

Very fine old-bearing quarts from Oaliftnmia, for 
other well-mounted o^ects. 8. B. Hatch, Box 866, 
Milford, Mass. 

Wanted, slides of diatomacse or foraminifera in 
exchange for pathological preparations. Geo. A. 
Piersol, 1,110 Spring Garden street, Philadelphia, Pa. 

Wanted in exchange, well mounted specimens for 



mounted sections of either lung or kidney 
mens, showing pofect minute anatomy 
organs. 0. E. Nichols, M. D., 14 Four 



y sneci- 
, of tJiese 

Tibj. N.Y. - - -- ^°«^«*^'. 

Slides of fossil diatoms from Noya Scotia, for sdt 
other mounted objects. G. 0. G., Box 2066, Bock- 
fordf 111. 

Slides of Arachnoidiscns Ehrenbergii, in situ, or 
seaweed from Santa Cruz, Cal., for otlier mounted 
objects. 0. Mason Einne, No. 422 OaUfomia street, 
San Francisco, Gal. 

For Afinutits Xn^ptOus JSet., showing lupulin orys- 
tols, srad stamned envelope to Biohard AUen,ll6 
North Fourth Street, Troy, N. Y. 

Forammffera, very choice, and diatomaceous 
earth, in exchange for interesflngmateriaL Gewge 
B. Scott, Box 6646, New York aty. 

Wanted to exchange, periodicaUy, filterings from 
the water supply oiBaffiUo for the same of any 
other city. D. ft. Kellicott, 119 Fourteenth street, 
BuflUo, N. Y. 

Soestdia laoercOa, Ptio. xarUhU, and Puc aeu- 
teata, in exchange for other unmounted fungi. W. 
0. Stevenson, Jr., 1,626 Green St., Phikdelpfia, Ps. 
SUdes of "Sonorous Sand," ih>m Sandwich 
WandsLjrerT interesting, for any weU mounted ob- 
jects. W.G.O., Box 1774, Boston, Mass. 

"Bough" material, or mounted slides of Lake 
Superior Diatoms, for other mioroscopio objects. 
JDr. T. U. Flanner, Springfield. Mo. 

For sections of Charob Seed, for the pobuisoope, 
and of Mowa Seed, showing oleo-resin glands, send 
other good ol^ecto to B. H. Philip, 28 Prospect 
street, Hull, England. 
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^ A ITscAa Tool War BIieroeooplsto*_In setting 
needles in their handles; holding small tools for 
filing, grinding, etc.; holding small pieces of hard 
material for fiUng or sawing, and a hundred other 
operations that every working microsoopist requires 
to perform, nothing is so convenient as a good little 
hand-vise. The best article of this Und that has 
oome to our notice is one made by the Miller's Falls 
ManuCscturing Ck)mpany. The Jaws move parallel 
to each other, and are made of well-tempered 
steel. By means of a notch in the Jaws, and a centre 
point in the main stem, it is easy to grasp any 
object so that it will be held true, and in this way 
the vise may be used to hold drills, bits, etc., and 
by removing the wooden handle, it may itself be 
grasped in an ordinary brace. Descriptive circulars 
may be obtained from the manufacturers at No. 74 
Chambers street. New York. 

Stained Ve^eteble Prep«r»UoBB.-.Those 
who deshre to examine the results of this process, 
which is now attracting so much attention, will be 
glad to learn that Mr. W. H. Walmsley (of Jsmes 
W. Queen & Oo., Philadelphia,) has placed on sales 
limited number of preparations &«m his cabinet. 
We have examined Mr. Walm41ey's slides, and were 
greatly pleased with the skill shown in every stage 
of the work. Those who intend to commence work 
in this direction wonld do well to procure a few of 
these slide s as examples. 
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X How to Gut Sections of Alga. 

TBS. MEBBIFIELD, of Brighton, 
England, oontribntes to Sci&nc% Ooasip 
an article npon this snbjeot, containing a 
great many nseftil hints. In regard to some 
of the apparatus nsed, it may perhaps be 
well to soggest that a good anatomist's 
scalpel is the instmment which will come 
nearest to the knife described by her. At 
the same time we believe that it is the ex- 
perience of those who have worked mnch 
with catting tools, that of all the catting 
implements that are easily procared, a good 
laEor is apt to have the best temper, and to 
leoeiye and retain the best catting edge, 
la catting very thin sections, after the 
method described by Mrs. M., great assist- 
ance may be derived from the ase of a low 
power lens, magnifying, say, 3 to 6 diame- 
ters. Bach a lens may be fixed on a small 
stand, and adjusted directly over the work, 
leaving both hands at liberty. The follow- 
ing is Mrs. Merrifield's article: 

I have been asked how to cat sections of 
algflB, and thinking that some of yonr read- 
ers may also like to know how to perform 
this simple operation, so indispensable to 
the stadents of alg», I beg to send the fol- 
lowing oonmianication on the sabject for 
insertion in yonr joomal. 

MATEBIALS. 

1. Some pieces of dear glass, about 3 
inches by 1 or li inch. 

2. A piece of thin, smooth cork, about 2 



inches diameter; a good smooth bung will 
do. 

3. A piece of white cardboard (not glazed), 
about 2 inches by li or 2 inches, with sqnare 
comers. 

4. Two pointed instruments for arrang- 
ing the sections, etc. Convenient tools for 
this purpose are made by inserting tbe 
heads of large needles into the pith of 
pieces of elder, about 4 inches long, and as 
thick as a lead penciL When dry, the elder 
twigs form good handles. 

5. A pair of fine-pointed scissors. 

6. A cutting instrument Dr.. Harvey 
recommended for this purpose a razor set in 
a firm handle, so as not to dose; or, a ohDd's 
gum-lancet, also set in a firm handle. The 
razor may do for cutting sections of lamin- 
aria, etc., but I found it very clumsy for 
small weeds. I obtained from a cutler, to 
whom I explained what I wanted, a very 
thin knife-blade, about the size of a pen- 
knife, set in a firm handle, with a sheaUi to 
protect it when not in uaa This answers 
the purpose very wdl. 

7. A few " Naturalist's pockets " of paper, 
for putting away soudl scraps of algse, whidi 
you wish to preserve. 

8. A good drawing-pencil, and india-rub- 
ber. 

9. Some pieces of white paper to make 
enlarged drawings of sections, small 
branches, fruit, etc. 

10. Some oblong pieces of dear talc, on 
I which specimens of fruit and small branch- 
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lets may be preeerred for after examination 
by the mioroeeope. 

11. A amall bottle with glass stopper, 
oontaining dilate moriatio add. 

12. The stick of a Inoifer match. 

18. A moderate-sized hair pencil; some 
pieces of rag. 

' 14. A box to hold all these objects. 

15. A glass of dean water. 

To make a cross-section of an alga: If you 
can get fresh plants from which to oat sec- 
tions, so much the better. They most not, 
howeyer, be too wet, for in this case the 
pressore of the knife would crush them, so 
that you could not cut a dean section, or 
undmtandthe structure. If the plant to 
be examined be wet, cut off a convenient 
piece, and lay it in a cloth, when it will 
soon be dry enough for the purpose. Sdect 
for cutting a portion whidi is a fair sample 
of the plants bearing in mind that the lower 
parts of the stem are often of denser struc- 
ture than the upper. For this reason it is 
sometimes necessary to make cuttings from 
both upper and lower branches across the 
frond. A piece of the plant about the 
fourth of an inch in length will be enough. 
If the plant from whidi you are cutting be 
too dry, the sections will scatter away and 
be lost To avoid this, wet the fragments, 
and let it dry suffldently in a doth. When 
it is ready, place the cardboard on the cork, 
and the piece of alga on the cardboard, the 
surface of which is yidding, and not so 
likdy to blunt the knife as the harder sur- 
faces of wood or metal, and being white, 
you can see the sections as they are cut 
Bring forward the forefinger of the left 
hand, lay your nail on the alga, so that you 
can only just see the edge of it beyond your 
naiL Then take the thin knife, lay the 
blade against your finger-nail, and cut 
gently and cautioudy down to the paste- 
board, lest the sections should be jerked 
away. The thinner the slices are cut, the 
better. They cannot be too thin. It is 
better to out eight or ten slices, because 
they afford more scope for observation, and 
it is as ea^y to cut a dozen as to cut one, by 
moving the finger-nail gently backward 



between each cutting. If great care be 
not taken in cutting the sections, the cen- 
tral part, often of very lax texture, may 
be torn, or even displaced, so that the 
frond appears to be hoUew. This ap- 
pearance is always to be distrusted. And 
now wiU be found the advantage of iiaving 
cut many sections. Close observation of all 
these will sddom fail to discover, not only 
traces of the centrd stratum, but probably 
a good section of it^ from whioh the struc- 
ture of the frond may be asoertained. If 
all the sections fail in showing the central 
stratum in perfect condition, other sections 
must be out until this ol^'ect is attained. 
A little practice will ouider this operation 
easy. 

When you have cut as many sections as 
you wish, tilt the cardboard gentiyon to 
one of the pieces of glass, udng the knife 
or needle to remove the sections if neces- 
sary. Add a small drop of water. If you 
put too much water, the pieces of alga will 
float about Superfluous water may be 
removed with a pieoe of rag or dry hair pen- 
dL Perhaps it may be found more con- 
venient to put the water on the glass, and 
then remove the sections on to the wet part 
of the c^lass; they are then less likdy to 
scatter and be lost Place the glass on the 
field of the microseofie, not using too high 
a power, as you require a large fidd. .The 
needles may mm be useful to place the sec- 
tions convenientiy near togetiier* or to turn 
them into a horiasontd podtion, as they are 
very apt to lie on thdr edges. It is very 
beautiful to see the sections expand, which 
they do in some algsd more quickly than in 
others. Some require a few minutes only 
far this purpose, others an hour or twa In 
the latter case, put a watoh-glafls or inverted 
wine-glass over the sections (having previ* 
ondy removed the glass on which they are 
from the microscope), to prevent evapora- 
tion. If the sections do not open properly, 
add a drop of the muriatic add, which will 
generally cause the sections to open, thongh 
it will deprive them of color. The best way 
to apply the add, is to dip the end of the 
stick of the match into the bottie, so as to 
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tike up a very small quantity only. Then 
cork the bottle oavefnlly. II yon xue the 
mierofloope in a doping, podtion, the sec- 
tioDflniih the water and aoid ahonld be 
placed on a glasB with a hollow sunk in it to 
avoid inJQiing the brass work of the micro- 
scope. It is generally an adyantage to 
place another glass on that which holds the 
flections. 

Longitndinal sections of small plants are 
more diflicnlt to make than transverse aeo- 
tions. The : best plan, as the late Mrs. 
Oatfy used to say, is to choose a forked 
banoh, thai yon may have something to 
hold. Sometimes an oblique section will 
be easier to hold and cut thana longitndinal 
one. 

Of fruit, when large enough, sections may 
be out both horizontally and vertically. 
When making a vertical section of the fruit, 
the best plan is, to cut through the frond 
18 well as the fruit. It will then be seen 
exactly how one pert is attached to the 
other. In many cases it is preferable, in- 
stead of cutting sections, or in addition to 
so doing, to press the fruit gently between 
two pieces of glass, and you will then 
the structure of the reoeptade, and the 
shape of the spores and tetraspores which 
exnde under the pressure. 

Having completed your examination of 
the sections and fruit, you shbuld now 
make cszeful drawings of both. These 
diawings should be put away with the 
specimens. They will be useful not only 
in identifying the plant, but also for future 
reference. 

It may be as well to mention, before I 
conclude, that I have tried an instrument 
iised by microscopists for cutting sections, 
a&d found it not nearly so weU adapted for 
itlgsa as the more simple plan I have just 
described. Patience and practice will en- 
able you to cut dean and thin sections; but 
vhen you have accomplished this object, a 
greater difficulty still remains to be over- 
ccnooe, nsmdy, to understand the structure 
whidi the microscope has reveded, and to 
refer the plant under examination to its 
proper order, genus and spedes. 



On a Mode of Viewing the Seconds Hand 
of a Watch through a Beetle's Eye. 

DR. WHITTEaiiL, of Adelaide, South 
Austrdia, contributes to the MonMy 
Microscopicdl Joumcd the following very ex- 
plicit directions for exhibiting this inter- 
esting object: 

Take a watch with a white face, take out 
the front glass, and remove the hour and 
minute hands. Paste over the face of the 
watch a piece of dead-black paper with a 
round window cut in it, so as to leave noth- 
ing exposed but the small drofo in which 
the seconds hand rotates. Place the watdi 
on the front of the mirror of the micro- 
scope, and condense the light of a strong 
flame on the small white drde that has 
been left exposed. Beflect this light 
through the beetle's eye, previoudy placed 
on the stage, just in the same manner as if 
the ordinary mirror wer| being employed. 
Bring the eye into focus, and then gradually 
draw back the objective by means of the 
fine adjustment, until the images of the 
watch hand appear. At first these will pro- 
bably be dim, but by varying the indinar 
tion of the watch, and careful adjustment 
of the light, the observer will at length 
obtdn a bright and distinct image through 
each lens of the eye. The nearer the watch 
can be brought to the stage, without cut- 
ting off light from the coiidenser, the larger 
will be the image. Any power may be used 
from one-eighth to one-third inch, but I 
prefer a four-tenth, with a No.' 2 eye-piece. 
Under this power the images are suffidentiy 
enlarged, and a good number of them are 
induded in the Add. The eye may be 
mounted in balsam, but I think I have ob- 
tained better results from one specially pre- 
pared and mounted in glycerine. 



A Ck>MPAOt GoUiBOTiNa Oabb. — ^Mr. 
Kinne recommends the small leather poc- 
ket-cases used by phyddans, as being con- 
venient collecting cases, when only small 
quantities of microscopic objects are to be 
obtained. 
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On the Aperture of Object-Glasses. 

[The foUowiDg artideB iiere pahlifebed by Mr. 
Wenhtm Id tbe Monthly Mia-OMoopioal Jowmdt^ 
the first artide in the iarae of April, the seoond in 
July, 1876:] 

THE number offdegrees that inolnde a 
pendl of light radiating from one sin- 
gle point from the focos of a microeoope 
objeot-glaaB, represents the tme angle of 
aperture. 

In order to obtain aoonrate results, the 
light indicating the admitted degrees should 
be oonflned to a mere point or line situated 
in that f oous. 



fiftieth of an inoh, so as to admit the effieo- 
tive oblique pencils embracing the entire 
field of view. Light will then enter from 
direction b. This ray will also show a dis- 
tinct image, and an aperture of 98^ will now 
lie indicated instead of the former 661. 
This excess of angle is a false quantity, be- 
cause it does not come as a radiant ttom one 
single position in the axial focal pointy but 
from other lateral rays of the marginal focL 
From this it may be infeired that tmlesa 
precautions haye been taken to ezdnde 
these lateial pencils, aU measoxementi for 
ascertaining large apertures have hitberta 




In the diagram the angles are the result 
of ascertained dimensions from a known 
immersion object glass, as follows :^Acting 
diameter of front lens, .093; focal distance 
from the front surface, .025, with a width 
of field of .020, or one-fiftieth of an inch. 
With correction adjusted, tbe resulting 
angle from central fooil point is 66^°, each 
ray giving a distinct image. In order to 
determine the direction of the outer rays 
by the usual sector method, a narrow slit 
must be set in the focus: the extreme light 
offtheftrue aperture will pass through 
from a. 

Let the slit now be opened out 1o one- 



been erroneous, and far in excess of the 
true pencil from a single radial point; and 
this source of error will exist from the same 
cause, whether the measurement is taken 
by means of the usual conyenient sector, or 
what may be termed the telescope method, 
of obtaining distinct images with a suitable 
eye-piece arrangement 

I disclaim invidious intentions in putting 
forth the expression that the apertures of 
high-power object-glasses published in the 
lists of opticians are all wrong, and shall 
not quote any particular one as an example. 
If this is a scientific fact, let it be fairly 
discussed as such, without rancour or per- 
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flosaHtj. The qaestion is a simple one, 
and I oannot at pxeaent see that I am in 
€iTor in a theoxy dearly pzoyed by point of 
faet measDxement. 

The lesnlt may always be verified by the 
measazement of the f ooal distance (soitably 
coireoted by the adjustment) and size of 
the working portion of the front lens, 
tbiongh which rays are admitted. Many 
▼ill be surprised to find how small this 
portion is. In high powers it may be do- 
wned by serewing the objeot-gtoss in the 
plsoe of iho aehzomatic oondenser, and the 
diameter of the spot measored with a mi- 
<srometer, used with a low power. The 
front of the object-glass shoold have a drop 
of milk dried npon it to serre as a screen, 
or if the lens is flash with the setting, a 
piece of thin covering glass, greyed on one 
«de, may be laid upon it, by means of 
vhish the proper light area can be deter^ 
mined having a definite margin. 

The dit that I have employed for catting 
off the lateral rays of an object-g^ass (which 
indicate an enoneoas apertore beyond the 
tme angle), oonsisted of a dean cat line cat 
thioogh a thin coating of black vanush. 
As it is a diiBoalt operation to lay this on 
oniformly, and it has besides an objection- 
ible thickness, I now make nse of a dit con- 
stmcted as follows. A 1 X 8 alip of glass is 
moved aboat over the flame of an ordinary 
pettolenm lamp, till the the black deposit 
nearly ceases to be transparent This coat- 
ing has bat little coherence, and partides 
are swept before a scribing point, so that a 
<;]ean cat line cannot be made; bat if a drop 
of turpentine is caused to flow gently over the 
smoke deposit, and then evaporated by heat, 
the film has some consistence, and a narrow 
clean oat dit can be made through it, with 
the keen point of a penknife drawn along a 
straight edge; a thin glass cover is now.laid 
over the dit, and Canada balsam ran beneath 
it by capillary attraction aided by heat. 

A dit prepared this way has some advan- 
tages. It is protected from dastand injory. 
It enables the object-glass to be tested for 

oitherdxy or inunersion, under the proper 



adjustment in either case, for the usual 
cover thickness. This adjustment can be 
easily made on the edges of the dit itsdf or 
any detached partide. Finally, the rays of 
the pencil are refracted outwards to a less 
angle through a dit mounted in balsam, 
which consequently may be narrower than 
an air dit, without the ridi: of interfering 
with very oblique rays. 

lam quoted in the last Journal (page 266) 
as having many years ago affirmed that 
Professor Bobinson*s method of measuring 
apertures is by far the best. It makes no 
difltorence whether Professor Stokes "ad- 
mits the validity of this " or not; the ques- 
tion must be dedded by fact, and not by 
force of opinion. If every one dse has 
hitherto been wrong, so have I; and I can- 
not admit the conduding sentence in Mr. 
Hogg's review in the last Journal^ that 
<' with Prof. Bobinson's modified method 
no dit is required, and most condusive and 
reliable results will be obtained;** for the 
latoal pencils directing light far beyond 
the axial one greatly enlarge the diameter 
of the proper light disk, and an excess or 
false aperture is ddineated. My present 
standpoint is, that every method, wUhoiA 
eaooapUan^ hitherto employed in measuring 
an^^ of aperture is exceedingly erroneous. 
An aperture mapped out on a screen shows 
very, instructivdy the outline of the false 
aperture and the tme one, as obtained with 
the slit. The first is faintfy portrayed as an 
outer drde of ligh^ while the bright didc 
given by the dit takes an oval form within 
the other. This is more difficult to manage 
than the slit with the ordinary sector method 
and lamp, by which it is easy to focus and 
adjust for the thickness of cover. 

I give the result on three object-glasses 
made nearly twenty years ago, viz. : a one- 
fifth, a one-eighth and a one-twelfth, whose 
apertures were stated to be 100°, 180° and 
170°; these measured with the slit gave 56°, 
92° and 100°. I invite fair discusdon on the 
question; as one of sdence, it should cause 
no feeling of the anlmodty displayed by a 
few whose only motive appears to have been 
to endeavor to show me in the wrong. 
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Micro-Photography. 

BT GHABLBB JBWETT, M. D. 

1SEKD you by mail a micro-photograph 
of Amphipleura peUucida, made with a 
ToUee one-flfth immersion objective. The 
lens, when adjusted as used in maldng the 
photograph, magnifies 45 diameters at 10 
inches, and is therefore even a lower power 
than one-fifth. The angle of aperture at 
uncovered is 115^, Und, as used, is of course 
a little in excess of that Amplification was 
obtained by means of a B eye-piece and a 
Zentmayer amplifier. 

The resolution is perfect throughout the 
length of the frustule, and the definition is 
not excelled in any photographs by higher 
power objectives that I have seen.* The 
striaB on this frnstule number ninety-four 
thousand "five hundred lines to the inch. I 
would be glad to subject first-dass one-fifths 
of other makers to the above test 

I append a diagram illustrating my 
method of photographing with the micro- 
scope. The sunlight is controlled by means 
of 9k porta lumieref with mirror, A, capable of 
adjustment in any position. The light re- 
fiected from the mirror is rendered mono- 
chromatic by passing through a solution of 
ammonio-sulphate of copper about one- 
eighth of an inch in thickness, contained in 
a cell, 0. This cell is attached to the inside 
of the shutter, B, of the dark room. The 
light is then concentrated by a four-inch 
plano-convex lens, D, having a focal 
length of about ten inches. A low power 
objective, used as an achromatic condenser, 
is placed just beyond the focus of the large 
condenser. This position of the achromatic 
condenser separates the luminous and ther- 
mal foci, and thus obviates the necessity of 
using an alum celL The microscope body is 
then placed in a horizontal position, and the 
stand so adjusted that the object shall fall in 
the focus of the achromatic condenser. An 
eye-piece may be used or not, as desired. 

C*Th6 photoffraph 1b oertalDly Tory excellent, and 
does great ereott to Dr. Jewett fuid to the maker of 
the lenses used. Any person interested in the inb- 
ject can hare an opportonity of examining it in onr 
office.— Ed.] 
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A camera with front remored is then ad- 
justed in position, H. The image is pro- 
jected upon plate glass, flowed with matt 
▼amish, placed in the nsnal position, K. 
The approximate foons is obtained by 
means of the fine adjustment of the miero- 
soope. The final f oonsaing is done by lack- 
ing the fooossing screen back and forth by 
the milled head, L. While the focus is 
being adjusted, the image should be ob- 
served by means of a lens of a power of 4 
or 5 diameters, used as in ordinary photo- 
graphy. If great amplifioation is desired, 
the camera may be removed to a distance of 
six to twelve feet In this case the image 
may be projected upon a card of Bristol 
board placed in the plate shield. The ap- 
proximate focus may be obtained by ob- 
serving the image through a small telescope 
mounted firmly upon the table dose l^ the 
microecope. For the resolution of test 
objects, like amphipleura, the microscope 
must of course be placed in a position 
oblique to the luminous pendL 

For an excellent method of working with- 
out a dark room, see the MonMy Mcro- 
Mcopiot^ Journal (London), of January and 
June, 1876. . 
310 Qaiea Avenue, Brooklyn, N. Y. 
• e • 1 

PhOTOGBNIO POWIEBS 07 DiFFXBENT 

LiOBXs. — ^Artificial light being frequently 
used hy miorosoopists for photographic pur- 
poses, it may be interesting to know the 
power of the different lights used. Accor- 
ding to recent researches l^ Biohe and 
Bordy, th^ are as follows: 

Ozyhydrogen light* 1.1 

DrummoDd li^t (lime light) 3 

Zins buming m oxygen 3to4 

Ifag&esinm light 6 

Bisulphide of oarfoon in nitrio oxide. ... 6 to 7 
Bisulphide of carbon flame sapplied 

with pure oxygen 7 

Oxygen directed upon snlphnr. 8 



*The aathors probably mean the Bade light— that 
ii, a light prodnoed by a liquid or gaeeoQi hydro- 
carbon ana oxygen. The term Bade light ii some- 
times applied to the lime lisht, bat this is a mis- 
take. Hie lime Usht is senerauy oatled the ooMum 
Ugbt, bat this is obrioasly a misnomer. A oaldom 
light shoold be prodnoed by the oombostion of 
metallio ealehan in a manner similar to that of the 
I light. 



Arranging Diatoms. 

DB. G. O. MOBBIS, of Philadelphia, 
arranges diatoms with facility and 
success, by using the mechanical stage as a 
means of holding and moving the bristle 
which handles the diatoms, while the sub- 
stage prolonged upwards (through the 
opening of the regular stage) by means of & 
tube, serves as a stage to hold the object 
slide. An arm, attached by means of a 
socket to the stage, carries a small cork, 
through which is passed a needle, and the 
bristle is fastened to this needle in such a 
manner as to project about a quarter of an 
inch beyond its point With this arrange- 
ment the objective can be readily focussed 
upon the bristle-point, which can then be 
moved in any horizontal direction, while 
the object can be brought up to focus, or 
depressed below it, by means of the rack of 

the sub-stage. — Am. NcAuraiist, 
• % • 

Polarization of Living Tissues. 

AOOBBESPONDENT of Science Qossip 
has recently noticed that the tissues 
of a living shrimp are affected by thepolari- 
Bcope, giving most beautiful colors, which 
cannot be obtained by using the flesh after 
it has been boiled, and he desires to know 
whether any one else has observed this. 
Bev. K O. BoUes, of Salem, Mass., has 
been accustomed for years, in his popular 
lectures on the microscope, to demonstrate 
this by exhibiting upon the screen small 
omstaoeans or aquatic larvse, illuminated by 
polarized light; and a finer screen-effect can. 
hardly be conceived than the flashes of color 
that play over the large and well-defined 
image of the muscular fibres at evesy con* 
traction connected with the movements of 
the living animal — Am, IfaiuraUet. 
• a • 
— We would call the attention of micro- 
scopists throughout the countxy to the 
approaching meeting of the American As- 
sociation for the Advancement of Science, 
at Ba£Uo, N. Y., at which it is intended 
to form a sub-section devoted to Micro- 
scopy. Those interested should address 
Dr. B. H. Ward, Tkoy, N. T. 
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A New Oblique Light liiuminator. 

[R F. KITTON, well known as a rao- 
oeaaful naer of the miaroeoope, oon- 
tribntes the following to Scimtoe Qouip.^^ 

The ntilify of a more or leas oblique pen- 
eilof light has long been leoogniced by 
those who nae the higher power of the mi- 
croaoope. The inatmmenti oontriTod for 
obtaining thia hftve been yariona, and many 
of them Tery eomplieated and ezpenaite, 
and, BO far aa my own experience goea, none 
of them hAT^ prodnoed a more effeotlTe 
obliqne ray than can be obtained by a mir- 
ror on a separate stand, or the lamp plaoed 
at an angle with the azia of the mioroaoope. 
The Bev. J. Bramhall, of Lynn, haa oalled 
my attention to the following arrangement, 
and asks if it is new, whioh, so far as I am 
aware, it ia. The sabjoined diagram will 
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THX HRAlfWATiTi OBZJQUS ILLUmNATOB. 

enable any one posaeaaing the alighteat me- 
chanical ability to mannfaetoreone of these 
illuminators without difficulty, o is a piece 
of wood 8i inches in length, 1| inch in 
breadth, and three-aixteenths of an inch 
thick; the central perforation, &, is I of an 
inch in diameter, in which is plaoed a sU- 
Tcred disk of glass or metal, c, the face of 
which ahould be not leas than | of an inch 
below the upper surface of the wood, d^ a 
ledge for the dide to rest against We will 
now describe the method of using it, pre- 
mising that a light of considerable obliquity 
is required. The wooden stage, with its 
mirror, is placed on the stage of the micro- 
scope, and the lamp elevated some three or 
four inches above it, and a beam of light 
condensed upon the mirror by means of a 
"bulls-eye." I need scarcely observe that 
the obliquity of the reflected beam depends 
upon the angle at whidf the ray impinges 



on the minor. The objectives with which 
the illuminator waa tested were a i of 
Baker'a, made many years ago, but a very 
good glass, and a " Beneche No. 7," using 
the following ol^ects as tests:— Kavieula 
rhomboides, N. cuspidata, N. peregrins, 
N. rostellum, Synedra robnsta, Kitssdhia 
sigmoidea, N. sigma (the finely-marked va- 
riety called by Holler N. curvula), and 
Lepidoqyrtia eurviooUia. The | resolved 
the transverBC strisB of N. rhomboides, 
which it had not done before; the longi- 
tudinal strisB onN. cuspidata ahown very 
aharp and distinct, as were alao the trans- 
verse strisB on ooat» of N. peregrina and 
8. robosta. The beautiful curved atriae on 
N. rostellnm were better ahown than I have 
ever before seen them. K. sigmoidea, the 
strisB resolved with aa much ease aa ttiose 
on Pleuroaigma angulatum with a i. 
N. sigma aa diflicuH aa N. rhomboides. 
The " Beneche ** resolved N. sigmoidea, 
N. rostellum, N. peregrina and 8. robusta. 
The podura aokde waa ahown weU, but not 
better than by a leas obliqne ray. The 
mirror would probably be more effective if 
mounted so as to alide up or dovm in the 
substage tube;* but this, of^ course, would 
be more expensive. It is desirable that the 
cover should not be attached to the alide 
with the usual black vamiah, but with 

dammar," or aome similar transparent 

cement Mr. Baker, of 224 High Holbom, 

London, has undertaken to supply both 

kinds of the Bramhall oblique illuminator. 

* » * 

— Arrangements have been made with 
Prof. Huxley to deliver three lectures in this 
city on the 18th, 20th and 22d of September; 
subject, "The Direct Evidence of Evolu- 
tion." This will prove an intellectual treat 
to our scientiflo men. We presume that 
tickets, etc., may be obtained from the 
Messrs. Appleton, who are Prof. Huxley's 
American publishers. 



• ♦ • 



^Farther ezperimentfl proye this to be thd caae. 
A second and imaUer boIUi-eye, plaoed aa dose aa 
practicable to the stage, in oraer to further con- 
dense the light, is deafrable. With sanlight the 
resolving power of the objectiye is greatly increased. 
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Ma. Caaai.aa aiop paa , HI Dotoaahlra Ot iaa t , : 
I. B. Qummo, HUaraliato* Anoaogr, Bokm. XaM. 
4. 0. LAMoun, Optieiao, M State Street, dUeaco. HL 

The iUi|ilar Aperture ef Objectivee. 

MOST of our readers are aware of the 
laot thai during the past few years 
the angular iqMrtare of eertain ohjeotiTes 
has been the sabjeot of a rery earnest dis- 
OQSsion in the pages of one of our oontem- 
ponries. With this disonssion we have no 
intention of meddling. 

In reoent nnmben of the Mtmthly Mkro- 
teopieal Journal however, Mr. Wenhamhas 
laid down eertain propositions whioh chal- 
lenge the attention of all thought! ol mioro- 
soopists, sinoe he daims that the aperture 
hitherto assigned to all ot^eotives is greatly 
in excess of the reality so far as efedive 
apertore is oonoemed. We have reprodnoed 
hia artiolea, and it moat be at onoe obviooa 
to every well-read mioroscopist that the 
angle whioh Mr. Wenham claims to be the 
true angle is that which is defined as the 
angle of aperture by all writers on optics. 
It is further obvious that so far as light 
from other parts of the field of view is con- 
cerned, such light cannot aid the definition 
of any particular point 

It is also evident, however, that if the angu- 
lar aperture, estimated according to the usual 



method, bears a constant and definite ratio 
to the aperture measured according to the 
method proposed by Mr. Wenham, it makes 
very little diffiarence to the working mioro- 
scopist whioh of the two systems is adopted. 
But we are not by any means oertain that 
this ratio is constant, and if this should not 
prove to be the case, the question becomes 
one of vital interest 

Our columns are open to any of our cor- 
respondents who see fit to discuss the ques- 
tion in a calm, sdentifio q;>irit, and without 
any personalities. 



The Challenger Expedttien. 

11HE *' Challenger" has returned to 
- Great Britain laden with scientific 
material which it will require years to work 
up. During her voyage, the Challenger 
traversed nearly seventy thousand miles, 
and made obaervations at three hundred 
and sizly-two places, at all of which sound- 
ings have been made, and the sea bottom 
examined. Amongst the many remarkable 
objects discovered was a gigantic hydroaoan 
polyp, which was found off the Japanese 
ooast, and again off Honolidu. This polyp 
measured nine inches across the non-re- 
tractile, tentaded cup, and had a stem more 
than seven feet in length, with a diameter 
of half an inch. Also living enorinites of 
new but dwarf ed species, ''Venus' flower- 
baskets," or old-world types of silicious 
spongea, etc., etc. We are glad to learn 
that Professor Wyville Thompson proposes 
to publish, this fall, through MaoMiUan, 
two volumes descriptive of this expedition. 



Localitiea of Microacopic Objecta. 
EiL Am. Jour, Microscopy ^^noe most of 
onr books on the miorosoope and microscopic 
objects are of European origin, it is frequently 
difficult for Americans to tell whether or not a 
given species is to be found in this country. 
Until within a few years it was a very general 
belief that the Volvox globator is not found here, 
and I have met a number of hard-working mi- 
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croscopists who faaye neTer met that beantiftd 
object the OonochiliLS, Now, would it not be 
well for those who are parHning microeoopio 
stQdieB to oontribnte to yonr pages ocoasionally 
lists of species and localities of eren the more 
common objects, so as to enooozage beginners 
by showing them what may be found by oareftil 
search? N. N. 

[We regard the suggestion of our corres- 
pondent as quite a Taluable one, and will gladly 
derote to it the space required for such 
lists. As we haye many times stated, our jour^ 
nal is published chiefly in the interest of be- 
ginners. — £d.] 

— > » * 

iHttv f 00b Sairk 

MIoro-PliofogniplM in HUtolosy* Normal and 
PathologicaL By Car! Seller, M. D., in coDJnno- 
Uon with J. Gibbons Hunt, li. D., and Joseph 
G. RiohardioD. M. D. PhiUdelphU: J. fi. 
Goates A Co., 822 Ohestnut street. 
We hare already called attention to the pros- 
pectus of this important pubUoation, and are now 
in refieipt of the first two numbers containing 
eight plates showing: L Section of skin (X 80). 
n. Epithelioma of Lower Lip (X 80). IH. Pave- 
ment Spitheliam, from a Triton (X^O). IV. 
Endothelium, fnm diaphragm of a Guinea Pig 
(X 80). V. Elastic ConnectiTe Tissue (X 1»). 
YL Sdrrhus of Mammary Gland (X 180). YIL 
Non-elastio ConnectiTe Tissue Arom Omentum of a 
Cat (X 80). VIIL ConnectiTe Tissue Corpuscles, 
from Cornea of a Frog (X 190). 

The execution of the photographs do great credit 
to Dr. Seller, and the names of Dr. Hunt and Dr. 
Richardson are sufficient guarantees of the sound 
judgment ezerdsed in the selection of the sped- 
mens. The work is addressed chiefly to those who 
bsTe no time for actual work with the microscope, 
but like all good work it will prore extremely use- 
ful and interesting to CTsry one engaged in this 
department of study. 

■ % • 

TRAV8ACTI0K8 OF 800IXTIX8. 

NoxB.— It wlU afford ns great plMSwe to puhiUh notM 
mieroeooploal 



of tho tranictf 001 of any ol our 

The limited apaoe at our oommand preolndM the 1b< 

aertion of langtlMaad aeoonnta of max* buatnaaa datails. 



Sajt FntMclaeo MtonMeapte«l Soeiotjr— The 
regular meeting of the San Francisco Microscopical 
Society was held on Thursday CTwUng, June 1, 
President Ashbumer In the chair. 

SeTcral additions were made to the library, and 
BIr. C. G. Swing presented eight slides prepared 
by Dr. Eisen, as IbUows, Tis: Phjflopoda hrancMpok^ 
male and female; NoUmtcta; parasite of Turkey; 
HepoHoa; OTary of butterfly; cusciito, a Tcgetable 



parasite on the tobacco plant; and spedmeos of 
dcgphMa and eyelopt, all mounted in glycerine. Mr. 
Ewing also presented as a donation from Mr. J. A. 
Jackson, a quantity of diatomsceous earth for 
mounting, firom Lyons Creek, CalTcrt county, Hd. 

Mr. C. L. Petioolas, of Bfehmond, Va., sent the 
society a finely mounted slide of fossQ diatoms trom 
that place. 

BIr. H. G. Hanks donat«^ a slide mounted with 
diamond Boron, which he had prepared in his labor- 
atory. Mr. Hanks describes this Tery interesting 
substance as an element of which boradc add 'is 
the teroxide. Like carbon, it assumes three allo- 
troplc forms, the amorphous, the graphoidal, and 
the crystalline, or diamond Boron. It is the hard- 
est of all known substances, seratohiDg eren the 
diamond itself. To prepare it, boradc add is kept 
at an intense heat for fiTC hours witfa slnminlum in 
a charooalrlined crudble. Under the two-third 
objectiTe, and lighted by a parabolic illuminator, 
the effect was beautilU, and the general topography 
of the OTstals was dearly shown. 

Mr. J. Edwards Smith, of Ashtabnh^ Ohio, cor- 
responding member, sent a communication in 
which, referring to Dr. Wythe*s amplifier, '* which 
consists of a double ooncaTC lens, haTing a Tirtual 
fbcus of about one and one-half inches, at the end 
of a tube about six Inches long, at the other end of 
which is the ordinary negattTC eye-piece.** He 
says: ''I haTC in my possession exactly the ampli- 
fier abpTe described, which was made for me by 
Mr. B. B.'ToIles sefren years ago, and it has been in 
almost daily use. My attention was first called to 
the amplifier Arom seeing an adTcrtisement of them 
by BIr. Tolles, and It must hsTc been some two 
years afterward that I sent Mr. Tolles my order. 
Hence it is probable that Tolles has made these 
amplifiers for the last nine years. I sm entfrely in 
harmony witb Dr. Wythe's general podtion, to wit: 
'That future progress in the power of the micro- 
Bcope must depend on the eye-piece, or intermedi- 
ate arrangements of lenses between the eye-piece 
and object-class.' ** 

Dr. Wythe, who was present, remarked that he 
had not been aware of such an amfdifier as his CTer 
hsTing been made before; and Mr. Hyde stated that 
he had used one of Tolles* amplifiers for some years 
and it seemed hardly posdble that they could be 
** exactly alike," for the results regarding magnifi- 
cation and definition were not at all the same, and 
that Tolles' does not approach the Wythe ampfifier. 
At the regular meeting on the 16th of June, sct- 
eral additions were made to the library and cabinet 
Amongst the latter were a Nobert's Test Plate, 19 
bands mounted In brass, recdTed by purchase. 

Mr. J. A. Langstroth presented two slides 
mounted by him with the transTcrse section of the 
OTary of Tropaeolum majns, and the pollens of 

coutoItuIus, honeysuckle, pansy and others, fixed 
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on the tame ilide in order to readily oompue their 
size and ahape, both of whioh alldea on eiamination 
were found -wrf intereating. 

Gen. Hewaton donated a aiide mounted with toI- 
atUized gold, which nnder a two-third objeciiye, 
opaque, waa not only a beaatiftil bat inatniotiTe' 
object. The microaoopio globolea were perfbot in 
•hape, and were obtained at aome diataooe tram the 
melting pot, from which they had been thrown off 
by the draft and heatin aTolatile form, io to speak, 
and oondenaed in the air in the form of minute 
•hot, forming a reritable shower of golden rain, 
^th ail the oare and applianoes for the preTention 
of wastage in smelting or refining gold, a portion 
ia lost in this way, and no doubt the roofi oi the 
homes adjacent to mints and reflneriea would yield 
enough of the predons metal to show the color, at 
least under the microscope. 

Thefkctth&tthe Society's Nachet No. 5 objeo- 
tire had shown No. 19 of Holler's test plate into 
besds, at a flonner meeting of the Society, and had 
attracted considerable attention from some mioro- 
wopists in the Bast, was alluded to by Mr. Hyde. 
and in connaction he made a statement to the 
effect that the test plate used on that occasion was 
oneofadoaenwhich had been but recently sent 
ont from London, and has proTed to differ from all 
the rest, and others owned by members of the 
Society, in the respect that not only this No. 5, but 
any good glaes of one-fifth and upward, could re- 
iolTeNe.19. 

Hr. Hydeflir^er staled tiuii he has eznnined 
the diatom oarefhllT, after securing the slide as a 
cariosity, and has no hesitation in stating that it is 
a true innao^kiaoimnda, bsl with the peculiarity 
amoontfaig to almost an anomaly, thst it is so 
cadly resolTod. The No. 5 fails to resolve No. 19 
on the other alidee, and while it is an exceptionally 
Xoodgiass,iibae,byeeailoaseoraMnatlooof dr- 
camstanoesi» proniked considerable dlse ns s ion n ot 
itilhult or the observers of the dots, but attrihutai- 
bletothellietthattheaiioBia^was in the object 
and not the objective. 



of Vermont, in exchange for Weatem minerals, or 
I good fossils; minerals and fossil woods from the far 

west specially desired. I>r. Hiram A. Gutting, 
I State Oeologist, Lunenburgh, Essex county, Yt. 
Diatomaceons earth firom Berlin, Prussia; also 

from Bicbmond, Va., in exchange fbr other nute- 
; rial. H. B. Ohamberlin, Syracuse, N. T. 
I Mounted scales of Lipisma saccharina in ex- 
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Bnbssribeca irtio have a surplua of interesting^ Bd- 
. . .... — * . ^^ 



CoQowtagruleannatbeobeonred: 1. The privilege 
of announcing an exchange is oooflned to sub- 
iciihers. 8. FrflHAifow only will be admitted. 
8^ must be relegated to the advertising de- 
partment. 8. Bach exchange will be Ifanited to 
three Unea, and muat be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
careftu about the address. 

Wanted, slides of pathological or anatomical pre- 
parationa, in exohai^e for diatomacnn fossU and 
other w^ mounted objects. Chaa. Qaylord, M. D., 
Otsego, AUegan Oonnfy, Mich. 

Spedmena of the marbles, granites and minerala 



change for any other mounted objects. Address 
N. 0. Small, Yarmouth Port, Mass. 

Slides of Polysoa coralline and seeds (opaque) to 
exchange for mteresting objects. Bichard Allen, 
146 North Fourth street, Troy, New York. 

Slides of pollen of Agave Americana and other 
southern united States flowers, tor any well 
mounted objects. Mat. Stuart Beard, Box 1817, 
New Orleana, La, 

For spines of Echinus send objects of interest, 
Polyoystina especially, to F. F. Stanley, 40 Pearl 
street, Boston. 

Pure guano, containing diatoms, in half-onnce 
packages. Haa been waahed in pure water. Any- 
thing of interest accepted. £. w.. Box 4876, New 
York dty* 

Wanted in exohanffe, well mounted spedmens for 
mounted sections of either lung or kidney sped- 
mens, showing perfect minute anatomy of these 
organs. 0. E. Nichols, M. D., 14 Fourth street, 
Troy, N. Y. 

Slides of fossil diatoms fh>m Nova Scotia, for any 
other mounted objecta. G. 0. G., Box 2066, Bock- 
ford, IlL 

Slides of A r achnoidlscus Ehrenbergii, thsfiu,on 
seaweed fromSantaOruz, Oal.,fior other mounted 
objects. G. Mason Kinne, No. 488 OaUfbmia street, 
San Frandaco, GaL 

Very fine gold-bearing quartz fh>m Galifomia, for 
other well-mounted objects. & B. Hatch, Box 366, 
Milfofd, Mass. 

Foramhiifera, very choice, and diatomaceoua 
earth, in exchange for intereating materiaL George 
B. Scott, Box 66&, New York Gity. 

Wanted to exchange, periodically, fUteringa from 
the water snpply oiBidUo fitir the same of any 
other d^. D. S. Kellicott, 119 Fourteenth street, 
finflhlo, H. T. 

BomUUa toesroCa, Pue. vnMi^ and Puo. aou- 
(eota, in exchange for otiisr unmounted fungi W. 
a Stevenson, Jr., 1,686 Green St., PhiladeJiSfa, Pa. 
SUdee of ^'Sonoroua Sand," Ihnn Sandwich 
IslaodStVery interesting, for any well mounted ob- 
Jects. W. G.G., Box 1774^ Boston, Mass. 

"Bough** material, or mounted slides of IjJ[e 
Superior Diatoms, for other mSsnmopie obJeetSi. 
Dr. T. U. Planner, SpiingfiekL Mo. 

Ftr sections of Gharob Seed, for the pdariscope. 
and of Mowa Seed, showing deo-rssin glands, snia 
other good objects to B. H. Phll^ 88 Prospect 
street, Hull, England. 



iw r » » ted. A ddress, stating condition and 
loweet price, B. W., care Axbuoan Joubnal or 
IfxcBoeooFT, 87 Park ttow, New York. 

*'Micr(>graphic Dictionary.** Second edition. 

Haasall? "Fresh Water Alga.** 

Smith*s "Synopds of the British Diatouiaoen.** 

OsMMur's " Forensic Medidne.** 4 vols. 

Jfaraday'i "Electrical Besearches.** 8 vols. 

HoltBapfd*s " Mechanical ManipuUtion.** 

" Botany of the State of New York.** 3 vols., 4to. 
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PROSPBCTUS. 

The oMeot of the JotnurAL or Migbompoft it to 
difltiBe a KDOwledge of the beit methods of using 
the mieroeoope; of all raliiable improvementt in 
the inBtrnment and its aooeesories; of iJl new 
methoda of mioroaooDioal inTestigation, and of the 
inoet recent resnlta or microaoopioal reaearoh. The 
TouBNiX doea not addxeas itself to tboae who have 
■ong punned certain special lines of research, and 
whose wants can be sapplied only by eUborate 
>apers, which from thehr thoronghness are entitled 
to oe called monographs rather than mere articles. 
It is intended rather to meet the wants of those 
who nse the mioosoope for pnrposes of general 
instmction and CTen amnsement, and who dedre, 
in addition to the information aiforded by text- 
books, snoh a knoidedse of what others are doing 
as can be derived only from a periodical. With this 
object in Tiew, therefore, the publishers propose to 
make the Joubkal so simple, practical and trust- 
worthy , that it will proTe to the adTantase of CTery 
one ownins oTen a pocket magnifier to take it. The 
contenta of each number nuy be classed under the 
following heads: 

GxHKBAL AxnoLB, either contributed by well 
known microscopists or reprinted ih>m the more 
expenslTe cotemporaiy periodicals. Very important 
articles of greater length than can be contahied in a 
number of regular size will be issued in supplements. 

NSWS.—A11 important improTements in the con- 
struction of the instruments and in methods of 
manipulatioD, and all discoveries which nuy be due to 
microscopical research will be faithfully chronicled. 

IixusTRATioire.— Every number of the Jottbnal 
wHl contain several illustrations, either of objects 
of natural history or apparatus connected with the 
microscope. 

Nkw Books a^d Mokoobafhs.— Bvery student 
feels the importance of knowing just where to look 
for the most complete informanon in regard to the 
subjects upon which he is working. To aid in this 
direction we will give each month a complete liat 
of all the more important books and monographs 
that may appear, and when possible we will also 
give a summary of their contenta. 

OuB TouKO FoLxa* Colukn.— In this department 
we will present each month one or more articles 
upon popular microscoi^oal topica. Thej will in 
general be fully illustrated. 

CoBBB8FosinafGi.~An important object of the 
JouBNAL is to serve as a medium of intercommuni- 
cation between iJl who use the microscope. In this 
column we hope also to aid beginners by supplying, 
In answer to enauiries, such information as may be 
at our command. 



In order to bring the Ambbicax Joubxax. ot Miobo- 
•ooiT within the' reach of every one, the subsorlptlon 
fate has been made vsry low— 

FIFTY 0BNT8 PBB TBAB. 
TO those who send three inbscribera we wUl send an ex- 
tra copy free. Thoee who desire to obtain the Joubhal 

WITHOUT 008T, 
san do so by Mnding ns the regular subseripttco prloe 



for my Journal or maguiiie, in which caae we wUl ae&d 
the periodloal ordered and the Joubbal or If idBoacori 
Iheremajbeafewoaaeamwhidh we eannotdo 



^i^. but they are Tery rare. The peat^re on eeplei wat 
to Borrae, however, Is each that mere are many oaeee 
hi^^lcA we eaanot extend th s priTilege to our foretgn 
BVDeerfbera. 



AU ficteeiifiMoM arc MyoMc in . 

too low to warvaat na mopeolng book aeooonta. 



m Qbbav BBiTAiH.~The Joobbai. will 
besent. poehwe peM. for Is. Sd. peryear. AiflMi 
postage staape, Amerioaa enrreney or ameskanpestiM 
Btampe token in payment. laratamfora poetaforBr 
or draft for £1 la., eleven ooptes of the Joubbal will be 
fn*niahed and mailed to aa many difhr^at addrnsaii 
l£ake all drafU and postal orders payable to John PklB. 



^^^^ ®? HicBosoorr, ttorn Its very naL— , 
must beavi8ltortotheTerybeatflunL*lea,anditovaliie 
sa an adTortlainir medium mast therefore be Biaeh 
above that of average periodleala. A fow eeleot adtwr- 
ttaemento will be Inaerted at the rate of $26 per iaoh per 
annui: |U par faieh for alx montha. AU MOt pofoUc 
laadeenttk Thetypelsnonparlal--twelveltBea to the 
laeh. Address 

THE NANDICRAFT PUBUCATION CO., 

J7 JPmrk Aete» ITeve T&rk, 



Nw> and FStUy WustraUd Smxm in PreparaUon, 
and will b€ aini frtt to any address as 

soon as published, 
HINTS ON THE SELECTION 

or 

MIOIIOSCOF»ES 

For Practical Parposes, 
Axn 

Catalogue of Microscopes 

AND ACGE880BT APPABATD& 

THB IVBUBTBIAL PUBIICATIOV CO.. 

176 Broadway, Kew Tork. 



J. WALLACE. 

NATURIILIST AID TIUIIDERIIST, 

C^DccUr aad taip^rter ki tte YsrlMi 
Braachei •t Vatval HM^ry. 

17 North William Street, New York. 

ARTIFICIAL ETES, WHOLESALE AND BETAJL. 

T/joDsuiiBT TO THS Smzthsoiviam JwmrcTB 
Mrssux, Waahington, D. 0. 

Proprietor of the Obsat Axbuoak Md8IUM» Ps^ 
erson, N. J. 



SEND S5e. to G. P. BOWKLL k CO., Vew Tofk. for 
PampUet of 100 pages, eontalniiig Uata ot %(*f» 
newspapers, sod estiinates ahowlng eost of advertisuf • 
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Microscopes at the Loan Collection of 

Scientific Apparatus of the South 

Kensington Museum. 

[The fbllowing urtlole, Ihongb eTidenihr Tery im- 
p^eet, ii iDterestiDg in ■omereflpeots.— Ed.] 

A MONG the relios of early mioroBeopj,the 
-^ oompoimd mioroeoope, invented and 
oonskraoted abont 1590, by Zaohariae Jans- 
sen, of Holland, ib certainly a very primitive 
affair. Ab this, and in fact all the other 
instrnmentB, are indosed in a glaas case, a 
ctitioal examination is impofldble. The oat- 
ward form presents the simple appearance 
of an iron or tin tabe abonjt ten inches long 
and about an inch and one half in diameter; 
the magnifying power is very moderate. 

In the same case is a silver microscope, 
by Anthony van Leeuwenhoeck (bom 1682, 
died 1723), the noted Dutch philosopher and 
mioroaoopist. It may be remembered that 
he made a microscope for almost every 
object, which mnst have oonsomed much of 
his valuable time. This microscope of Leeu- 
wenhoeck's is simple in form, being a silver 
plate, perforated with a single minute hole, 
in which is fixed a tiny lens, in front of 
which, and in focus, is placed a silver 
needle upon which the object was fixed. 

It was with such an instrument that Leeu- 
wenhoeck carried on his wonderful discov- 
eries, and laid the first steps in histological 
scienca What glorious results might have 
followed had he poesessed a modem instro- 
ment and objectives! 

The great microscope made by Benjamin 



Martin (1770), for Qeorge the Third, is 
probably the largest and most elaborate in- 
strument ever manufactured. It stands 
nearly three feet high, and is decorated with 
much scroll-work, while in all directions are 
lying the most complicated pieces of acces- 
sory apparatus, which must hftve sorely 
bewildered the royal scientist Looking at 
this piece of sdentifio magnificence, some 
comfort is suggested, that if we have not 
yet reached perfection in designing micro- 
scopes, we have at least attained a good 
degree of simplicity of construction. 

There are many other instruments made 
by the early microscopists, illustrating the 
progress of the instrument. That made for 
or by Ghilileo is of special historical interest. 
The glasses have been lost; the tube alone 
remains. The body is an upright, supported 
on a tripod. 

The modern instruments ofiidr no field for 
comment. One looks in vain for anything 
novel in constroction. There are the well- 
known forms of the difiierent makers en- 
closed in glass cases. Probably the London 
shop-windows present as great a variety in 
microscopes as this section of the collection. 
The instruments are all muddled together 
without any order or attempted arrange- 
ment. 

Powell & Lealand do not exhibit. 
Messrs. Boss k Company exhibit a large in- 
strument on the Jackson slide principle, 
designed by Mr. F. H. Wenhnm. The 
great point in this form is, that the fine 
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adjustment ia plaoed under the inatroment, 
and oan be xeaohed without taking the 
hand from the coarse adjustment. Thns 
the old objection to this model has been 
lemoved. Messrs. B. & J. Beok also hftve 
one of their best mierosoopes, showing 
g r o at perfection of work; also a cheap form 
called "The Economic." It is monooolar, 
highly ilmshed, and is altogether a charm- 
ing instrament» and famished for flve and 
six goineas, with objectiTes and case. 

Mr. Stephenson exhibits his erecting 
binocular microscope, for which he claims 
maoj decided advantages, which should 
make it extremely nsefnL The instmment 
of the fatnre, the comfort of looking through 
inclined tubes and still hftving the stage 
hoiiaontal, and the image in its natural 
position, certainly marks a great adTance in 
construction. 

Mr. J. Browning shows a microscope upon 
the same model, but with whftt is claimed 
to be an improvement. In this instrument, 
for the first time, the planes introduced by 
Mr. Stephenson for altering the direction 
of the rays, so that the microscope oan be 
used with the stage in a horiaontal position, 
have been introduced near the eye-piece in 
the separate bodies. This arrangement will, 
it is believed, be found to possess consider- 
jkble advantage. Such is the ofQlcial descrip- 
tion, which must be taken for granted, as 
the exterior presents no novel feature. 

Swift, who is turning out some of the 
best moderate priced optical instruments in 
Ij3Bdon, shows a microscope very similar to 
Messrs. Beck's *' Economic" called the 
*'New College Microscope." Also a new 
crane-arm binocular. This is an excellent 
fulindaed instrument, and for a good, work- 
ing microscope, appears all that can be 
desired, and is sold with good ol^ectives at a 
price within the reach of the student mioro- 
scopist 

The Qerman manufacturers have sent a 
few instmments, and are chiefly represented 
by Messrs. Tiebert* k Krafft, and £. Leits, 
both of Webdar. . Beapeoting these mioro- 

•BHdsntl7 a misprint totSUbrnt 



scopes, I noticed nothing special, ezoept 
that they appeared inferior in workmanship 
to those exhibited by the London maken. 

Among accessory apparatus will be found 
that used by Messrs. W. EL Dallenger, and 
J. J. Drysdale, M. D., for the oontinaolu 
observation of minute organisms. Those 
who read the Monihly Microsoopioal Jaumalt 
know what valuable results were obtained 
by its use. Would that the faculty to make 
use of instmments could be sold to the 
many purchasers. 

Microtomes, for cutting sections, are here 
in great variety and of all aiaes— one with 
a marble basin larger than an ordinaiy 
washing-basin. In some of the microtomes 
the knife is fixed and worked by a piece of 
mechanism like a lathe rest, such as that 
made by W. Apel, mechanician to the Uni- 
versity of Gottingen. In another micro- 
tome the preparation is pressed forward by 
a micrometer screw, against a circular knife, 
set in motion by a lathe. /This instrument is 
from the University of Prague. 

United States opticians and manufactnres 
are totally unrepresented, which is much to 
be regretted, as in this section they ooold 
have made an excellent show — ^perh^ 
have carried off the palm. — Am. NaturaHsL 

Double Staining of Muscular Tissue with 
Picric Acid and Carmine. 

BY OBO. D. BBATTY, M. D. 

THIS paper is written rather to call at- 
tention to the muscular tissue of the 
tongue of the lAssolrUon pundcUuSt the 
smooth skin newt, and of the Amphiuma 
tridactylumy than to describe a mode of 
double staining with picric acid and car- 
mine that is well known. 

The muscular tissue of these two species 
of the order Urodeia is deserving of notice 
on account of the well marked transverse 
strifiD, and very large saroolemma cells or 
nudeL These nuclei in the LisaatriUm are 
oval; in the Amphiuma they are oval, bat 
often Tery much elongated, some of the 
latter extending one-third across the field 
on using a one-fifth objective and A ^e- 
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piece. In Btaining with piorio add and 
CBrmine, the oannine is appropriated by 
the nnoleiy while the pieric add ia taken 
up by the saiootiB elements and the peri- 
mysinm, 

Pioric add oaoaes the transverse strise to 
eome out more distinctly than any other 
dye. The tissne should be hardened by 
first imtting into 95 per cent alcohol, and 
afterwards absolute alcohol. Transyerse 
sections are best obtained by cutting in a 
section machine; longitadinal fibres by 
cazefolly teasing out with needles before 
staining. 

The process of staining is as follows: 
BemoYC the sections or small shreds that 
hare been teased out to 25 per cent alcohol 
for one minute. Place in Dr. J. J. Wood- 
ward's borax carmine for five minutes. Soak 
about ten minutes in alcohol addulated with 
20 per cent of hydrochloric add. This will 
in great part remove the carmine from other 
parts than the nudd. Wash in alcohol for 
fifteen minutes to remove add, changing 
the wash once or twice. 

Put for thirty or sixty seconds into an al- 
coholic solution of picric add, one-twelfth 
of a grain to the ounce. Wash in alcohol 
and put into absolute alcohol for fifteen 
minutes, and oil of doves for the same time. 
Mfiunt in balsam. 

Other parts of the Amphiuma ihui ihe 
tongue ajETord beautiful muscular fibre, but 
with fewer nudd; indeed this batrachian is 
a mioroscoincal treasure all through, as is 
our aquarium friend, the graceful lAsso- 
iriion. I am indebted to Dr. Christopher 
Johnston for the Amphiuma material I am 
fortunate in possessing. 

Baltimore, August, 1876. 



inia not nupriBe us jo leam in»« one oi 
I fangi, grown under the peonliar oon- 
ribed in this jpaper. ahonid prore to be 
ble. An instance is on reoordwheie a 



• • • - 



— A physidan of the Isle of Wight 
has found the carrier-pigeon to be of 
conmderable service to him in his coun- 
try practice. At every village through 
which he passes, when his last patient 
has been seen, he writes a list of prescrip- 
tions for that village, affixes it to the leg 
of a pigeon, and dispatches it to his red- 
dence. 



Description of Agaricus Trident. 

[The following it an interesting desoription of a 
novel form of fungus, bat we osnnot help fseling 
that onr knowledge or it is altogether too meagre 
to warrant its being erected into a distinct speeies. 
When we consider the wondeifbl inflaence which 
peooliar conditions of atmospheric pressure, light, 
temperature, moisture, etc, exert upon ordinary 
plants, it would not sniprise as to learn that one of 
oar coom&on fang' ' ^"^ 

ditions describ 

anreoognisable. An insii 

plant found growing in a mine, and pronoonced by 
able botanisM to oe a new speeies, turned out, 
when grown on the surface, to be a common weed.— 
ED.A.J.M.] 

THE following is a paper read by Mr. J. 
P. Moore before the San Francisco 
Microscopical Society: 

Pilens fleshy, conchif orm, skin very thick, 
coriaceons, color light bnff. Edge entire 
and involnte. The peculiar manner in 
which the pilens is attached to the stem 
gives it the form of a nantilns shell, as will 
be seen by the accompanying illustration. 
The stem is three feet f onr inches in length, 
being attached to the timber onwhicdiit 
grows by a large disk of from eight to ten 
inches in diameter. This disk is clothed 
with a thick, soft brown felt, which also ex- 
tends along down the stem for some eight 
or ten inches. At the pdint of attachment 
to the disk, the stem is two inches in di- 
ameter, and of a firm woody character, 
though no traces of any woody fibre can be 
found, but on the contrary the entire stem 
is of the same character as the pilens. At 
nine inches from the point of attachment to 
the disk, the stem divides into three 
branches, which, singularly enough, in the 
space of nine inches, again uiito; but two 
of the three brances at this point come off 
and terminate at the side of the main stem, 
in smooth terete points. The main stem 
now continues downward and enlarges to a 
diameter of nearly three inches. It is now 
no longer covered with felt, but becomes 
smooth and hard till the point at which the 
pilens is thrown off. Here a most singular 
growth has taken place. From all sides 
short branches resembling the young antlers 
of a stag have been thrown out, and two of 
these becoming more vigorous than the rest, 
have pushed down; the larger of these two 
! was now divided into three, forming a per- 
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feet trident, as will be seen. These antlera, 
if I may so call them, are at firat roughened, 
and slightly sulcate; at their division they 
become smooth, as if turned in a lathe, the 
ends are blunted, and at the very end it is 
divided so as to give the end a stellate ap 



▲GAB1CU8 TBIDSN8. 

pearanoe. The gills are distant, deonnent, 
notched and sinuate, and of a pale straw 
oolor. It was found growing attached to 
the timbers in one of the abandoned drifts 
in the TeUow Jacket mine, Gold Hill, 



Nevada, at the depth of four hundred feet 
below the surface. The drift had been 
dosed for a long time, and in that still, 
warm and moist air it had grown down 
from one of the timbers of the drift It is 
most assuredly one of the Hymenomyoetes, 
and an Agaric. The spores are ovate or 
round, exceedingly minute and borne on 
truebasidia. 

Through the kindness of Mr. William 
Lee, of Gk>ld Hill, I am furnished with this 
specimen, and Mr. W. H. Bulofson has veiy 
generously made the accompanying photo- 
graphs for the society. 



Foraminifera from Chalk. 
jl/jTR. 0. J. MULLER gives the following 
■^^ directions for cleaning these interest- 
ing forms: Having obtained a quantity of 
the shells by the usual process of elutria- 
tion, mix it with four or five times its bulk 
of silver sand which has previously been 
well washed, and put the mixture in a long 
two or three ounce phial with a sufficiency 
of water. Shake up the whole (not violently) 
for ten or fifteen minutes, and then pour off 
the turbid water. Renew this operation as 
many times as you like. The foraminifera 
will always settle down last and form a dis- 
tinct stratum upon the surface of the de- 
posited sand. The sand, when shaken 
up with the shells, will act as a gentle rasp, 
and remove from their surface most of 
the hard granular particles which injure 
their appearance. When the cleansing oper- 
ation is completed, the water will rapidly 
clear, upon the mixture being set aside 
for three or four minutes. There is no diffi- 
culty in separating the shells from the sand. 
Let the whole quietly settle down; pour off 
the dean water and allow the whole to rest 
for a few minutes. Now add a fresh supply 
of water, rather forcibly, when the shellp, 
will immediately rise, leaving the sand 
below. The water with the shells must 
now be poured off", before they have time to 
settle down, into another vessel, where they 
may subside. The deposit may then be 
dried. 
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Diatoms as Food for Plants. 

THE enoxmons beds of fossil diatoms 
which exist in various parts of the 
world have called forth innumerable at- 
tempts to utilize them. These efforts have 
been attended with considerable success, and 
of late years the demand which exists for pure 
deposits is such as to make beds of this ma- 
ierial quite valuable. Amongst other uses, 
the manufacture of artlflcial stone, of solu- 
ble c^ass, and of dynamite, consume im- 
mense quantities. But not content with 
the demand which exists for legitimate pur- 
poses, certain parties have endeavored to 
create an artificial demand by producing an 
impression on the public mind that this mate- 
rial is specially valuable as a manure for 
•cereal crops — an object which would almost 
prove sufficient to exhaust any ordinary 
aouroe of supply. As is usual in such cases, 
' there has been no lack of pseudo-scientists 
ready to bring forward theories and alleged 
facts in support of the proposition which it 
is desired to establish. Fortunately, how- 
ever, these hired advocates have, in this 
<sase, overshot the mark, and rendered a 
refutation of their claims easy and unim- 
peachable. Indeed so palpably absurd are 



their statements of facts, that we would not 
have taken the trouble to allude to them if 
SiUiman*8 Americon Journal qf Science and 
Art, had not given currency to these falla- 
cies, and by so doing misled able men who 
had not made a special study of this particu- 
lar subject Thus, for example. Dr. Wahl, 
who is well-known as an able chemist, but 
who does not, we believe, mske any 
claims to a knowledge of microscopic forms 
of vegetation, has, in an article published 
in the Pdytechnio Review, and idso in the 
Joumai qf Science (London), given currency, 
though with .perhaps some slight reserva- 
tions, to the monstrous propositions ad- 
vanced by these deslers in artificial manure. 
The subject has even been admitted to 
the pages of the Monthly JtRcroeoopioal Jour- 
nal (London), though with a faint protest, 
and there is scarcely a scientific periodical of 
lesser note that has not made some abstract 
of the papers in question. 

With the general discussion concerning 
the value of silica as plant food, we do 
not propose at present to meddle. We 
apprehend that very few, if any, of our 
acknowledged authorities will assign to it 
the high place daimed ^for it by the 
deslexB, to whom we have before referred. 
The point to which we desire to direct the 
attention of those interested in microscopy, 
is the HJngnlar statements and absurd the- 
ories by which the manuxial value of the 
diatomaceous deposits is attempted to be 
substantiated and which are as follows: 

To SiUiman*8 JoumalioT June, 1876, (page 
878), Prof. P. B. Wilson, of Washington 
University, Baltimore, Md., contributed an 
article of which the following is the title: 
** Silica qf Qrassee and (Hher Plants carried 
up as Diatoms or other Siliceous Grains, and 
not in Solution or as Soluble Silicates," This 
article contains the following passages: 

•( » « « 2iiy friend G. L Popplein, 
Esq., of this city, suggested the application 
of infusorial earth of the Bichmond f onna- 
tion — found in laige quantities on the West- 
em shore of OhesapcfJte Bay— to land sown 
in wheat. I have obtained straw from 
wheat so grown, and have found, after it has 
been treated with nitric add, and thesili- 
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oeons lemaiDS plaoed on the field of the mi- 
crofioope, that it ooimisted wholly of the sili- 
oeooB BhieldB of di*tomace», the nine as 
found in the infnsorial earth, ezoepting 
that the laiger diaos in their perfect form 
were abaent (AcUnocjfdtu Ekrmbergii and 
AcHnqpif/chu8 undukaus). « ♦ ♦ « The 
diaoovety of Diatomaoese in their original 
form in thia wheat atraw predndea the poa- 
aibilitj of the infoaoriaf earth having un- 
dergone any ohemioal change in the soil, 
either by forming ohemioal combination 
with the alkaliea or the eurtha, or by aoffer- 
ing ph^cal disintegration from any cata- 
lytic action of any aalta preaent in the aoiL 
In the partidea of silica plaoed upon the 
glaaa alide, when ther were oompletely 
separated from each other, the onthnea of 
the indiyidnal diatoma were akarply and 
diatinctly defined. On the other hand, 
when the phyaioal action of ebullition with 
nitric add waa not aulBdent for the complete 
aej^aration of the particles of the epidermal 
ahidd, there waa obaenred a marvdoua in- 
terlacing of the various forms, showing that 
thev were conveyed by the aap cella directiy 
to the aection of the plant where they were 
deatined to complete itaatructure. * * * 
The reanlt of theae inveatigationa ahowa the 
neceaaity of flndT divided ailica in the aoil, 
ao minute aa to oe capable of paaaing with 
fadlify through the aap ceUa; aecondlT. that 
aimple or compound suicatea are uaeleaa aa 
fertilizing agents, either natural or arti- 
fidaUy prepared." 

The latter aentencea of the quotation con- 
tain the giat of the matter, which ia— i^ you 
want to raise good crops buy our finely divided 
silica. We hardly agree with Prof. Wilaon, 
however who looka 

" upon thia diacoveiy aa leading agiicnltural 
inveatigation in a new direction, and it muat 
eventually change many of the viewa ex- 
preaaed and accepted by adentiata." 

In a letter to Meaara. G. &N. Popplein, 
Jr., he further daboratea theae ideaa as 
follows: 

**In making these investigations, thor- 
ough precautions were obaerved, to deanae 
the atraw from all acddental impuritiea by 
waahing and genUe friction, not aufficient, 
however, to deatroy the epidermia. Thia 
waa to profit by Ehrenberg'a experience, 
and inveatigation of duat ahowera, which he 
haa found to contain aome infuaorial forma. 
The organic matter waa then removed by 
the prescribed methoda, aided by my own 
ezperieuce. 

My labors have been amply rewarded by 



one of the moat enchanting viewa, that haa 
ever fallen to my lot to behold through 
twen^ yearn of varied adentiflc inveatiga- 
tiona. When the epidermal ailidoua coat- 
ing waa adjuated upon the fidd of the xni- 
croecope, aome thirty-aix forma of the dia- 
tomace», which I have carefully akcAhed, 
were obaerved (aee wood cut magnified 800 
diametera), where P^eot diaintegration has 
been produced. When the atmctnre to a 
great extent ia retained, the marvdous in- 
terlacing of theae forma preaent themadves, 
aometimea dde by mde, at other timea over- 
laprping, ahowing with what vigor and regn- 
larify nature performa the dictatea of her 
lawa. 

Thia inveatigation ia final It oyerthrows 
all theoriea that have ever been advanced, 
that ailica entera into plant atmctnre in 
combination with the aJkaliea, the alkdine 
eartha, or the eartha proper. Ohemicd in- 
Ycatigation led me to thia conduaion aome 
monthaaince, now confirmed by that of the 
microacope. A new era haa dawned upon 
the adence of agriculture. B^ doae obser- 
vation and strict sdentific inyeatiption, 
n«io informaHon will be brought to light to 
reward the tiller of the aoil for hia time, 
labor and capital ♦ « ♦ ♦ * 
Theae microecopie inveatigationa ahow the 
abaence of other forma of ailica, that is, 
in granular partidea in the (Kunkd) atraw, 
the^ being entirdy replaced by diatoms. 
Thia leada to the condudon that the diatom 
is the more acceptable for aaaimilation— 
and when auffldent infuaorial remainaare 
preaent, replaces any other divided form of 
dUca." 

And he endeavors to impreaahia readers 
with the truat-worthineas of hia observations 
by the following adf-gratulatoxy aentenoe: 

'* I look upon thia application of vegeta- 
ble ailica to fertilizing purpoeea aa the most 
important adaptation of matter for the re- 
production of ve^tation that haa ever been 
diacovered. It la the firat atep in a new 
direction, rationally concdved and judi- 
doudy carried out; a new impetna to the 
study of plant phydology will be given, 
and demonstrate that more than a hetero- 
geneous mixture of dementaiy bodiea, and 
their compounda, ia required for the pro- 
duction of the oropa benefidal to the re- 
quirementa of man. 

A aingle glance at the engraving to 
which he ao oonfldentiy refers ia suffident 
to convince any microscopist that Profeaor 
P. B. Wilson never aaw " upon the Add of 
his microscope," under the droumstanoea 
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Forms of Diatoms fomid in Gol. Kankel's Strow. 

HAjQNIFISD 800 DLLHXTBBS. 




108 



THE AMERICAN 



which he has deaoribedy the objects which 
he has delineated. This is a bold assertion, 
and a severe aoonsation, bat the proof is 
simple and nnimpeaohable. 

Bearing in mind that these organisms, as 
figured, have been obtained by destroying 
the organic matter with nitric acid, we find 
BaciUaria (Fig. j) figured as it exists only in 
the living condition — the frostnles being 
joined together in the peculiar way which 
has given to this form the specific namejpor- 
adoxa ! I ! For this diatom to have passed 
throogh a bath of nitric acid, and come oat 
in the condition figared, woold have been 
almost as great a miracle as the passing of 
8hadrach, Meshach and Abed-nego un- 
scathed through the fiezy furnace of Ne- 
buchadnezzar. So, too, we find a caJlMTwm 
f oraminifer figured at p under the same cir- 
cumstances! Yerily this is such a view as 
has not "fallen to the lot" of ordinary 
microscopists to behold— ^ther in twenty, 
or in four times twenty years. 

After such instances, the numeroos minor 
features which are utterly irreconcileable 
with facts, and which are found in this plate, 
may be safely passed over. 

We may look with complaceni^ on the 
Moon Hoax of Locke,and the extravaganza of 
Dr. Neulenz and his discoveries, effected by 
means of an objective of 195 iS ^ of angular 
aperture, for these jeux iT esprit were harm- 
less, and tended only to create a little amuse- 
ment Butsacha fabrication as the pres- 
ent is of a much more serious character, since 
the hard-earned dollars of the fanner are 
paid out on the strength of these so-called 
scientific investigations, and so obviously 
and demonstrably erroneous are they, that 
it must bring a blush to the cheek of every 
scientific man in the country, when he re- 
flects that Silliman's Afnerican Journal <f 
Science and Arir-^ journal which claims to 
be the foremost scientific authority in 
America— should have lent its aid to the 
propagation of such nonsense. 



Since writing the preceding article, we 
have submitted an impression of the engrav 
ing accompanying Prof. Wilson's article to 



one of our ablest diatomists, and requested 
him to note for us the names of the "some 
thirfy-six forms of the diatomaoen which 
he (Prof. Wilson) has carefully sketched.'* 
The following is liis reply: 

«< » * r|i]^e miserable wood out shows a 
mixture of marine and fresh water diatoms, 
sponge spicules, a little of the silidoas 
cntide of the straw, and a foraminif«r. 
Only one form belongs to the Virginia 
deposit, with which Kunkel's field was fer- 
tilized (?)— and which is exdusively mariM. 
That one form, a, is possibhr a side view 
of Biddulphia trideniuia of Ehr., though it 
is much more likely B.ptdchella; it is much 
larger in front view.* Figures 2, b, g, i, w, 
and possibly 1, m, ^, are portions of the 
siUdous cuticle; c is a front view of a 
Cytnaiopieurat fresh water; d, a Denticular 
fresh water; e, CydoteOa, brackish; f and 
V are some vegetable remains; h, proba- 
bly a sponge spicule; k and t are side 
and front views of a DiatomeOa^ or possibly, 
and perhftps more likely, a Mastogloia, 
marine or fresh;, n is a fragment of 7, 
3, EpHhemia ocelUOa, fresh water; o, un- 
certain; p, f oraminifer, {BokdinaT) ma- 
rine; q and s, side and front views of 
Synedra^ fragments, marine or fresh; r, 
fragment» front view of j, which is side 
view of BaciUaria paradoxa, marveUouflly 
carried up in connected series through the 
cell walk, out not dissolved, being vegetable 
silica II; (u) is probably a SurireOa, fresh 
water; x, y, z, 1, 10, 6, 5, 4, are doubtful; 
8, portion of a TeseeUa, or possibly of a 
TabMtria.'* 



• • • 



Personal. 
'nrE recently ordered from M. Nobert, of 
^ * Barth, in Pomerania, one of his test 
plates— so well-known for the delicacy and 
accuracy of their rulings, and have been so 
fortunate as to secure a vezy superior speci- 
men of his 20-band plates. We reg^t to 
be obliged to state that during the past few 
years M. Nobert has been deeply afflicted 
by sickness in his family, and has also been 
personally indisposed. This has prevented 
his filling or even recording a very Isig® 
number of orders. We feel assured, how- 
ever, that those who have foiled to receive 

•And oontequently lesi likely to dms throogh the 
tiwnet of the plant. This hypothesis is, however, 
too absurd to oeeerre serious ooiisid6ratioii.—£D- 
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a response from M. Nobert will readily ex- 
case the apparent negleot when they learn 
the cause which has occasioned it. For 
oorselves we tender M. Nobert onr deep 
and heartfelt sympathy. 



— We have on hand a few copies of a 
catalogue of very valuable works on natural 
history, published by Messrs. Hardwioke 
^Bogue, of London, England, which we 
vill send to any person who will endoee 
a stamp for same. 

• • • 

Aperture of Object-Glasses. 

Ei. AnL Jour. Microscopy — In the July num- 
ber of your ralnable journal, I find an article 
by Mr. Wenham, of London, "On the Aperture 
of Objeot-Olaases.*' As I believe a correct un- 
derstanding of the optica of the microscope to 
b« absolutely necessary to all who would make 
the inatrument anything more than a mere toy, 
and as I believe Mr. Wenham's position to be 
totally wrong, and the arguments by which 
be attempts to support it entirely fallaei- 
006, I propose to accept your invitation <*to 
discosB the question in a calm, scientific 
ipiiit, and without personalities." In so do- 
ing, I will make use of his own diagram, and 
quote the first three paragraphs of his arti- 
cle, Tiz: 

*<The number of degrees that include a pen- 
cil of light radiating fi!om one single point from 
the focus of a microscope object-glass, repre- 
fienta the true aogle of aperture. 

in order to obtain accurate results, the light 
indicatiiig the admitted degrees bhoald be con- 
fined to a mere point or line situated iu that 
focns. In the diagram the angles are the result 
of ascertained dimensions fh>m a known im- 
mersion object-glass, as follows:— Aotiug diam- 
eter of front lens, .033; focal distance from the 
front rarfiB^e, .025; with a width of field of .020, 
orone-fifUethofaninch. With correction ad- 
JQsted, the resultinfl angle from central focal 
point is 661^ each ray giving a distinct 
uuge. In order to determine the direction 
of the outer rays by the usual sector method, 
t oatrow slit must be set in the focus: the 
^treme light of the true aperture will pass 
wongh from a. 

Let the slit now be opened out to one-fiftieth 
of an inch, so as to admit the efiective oblique 
pencils embracing the entire field of view. 
%ht will then enter from direction b. This 



ray will also show a distinct image, and an 
aperture of 93® will now be indicated instead of 
the former 66i This excess of angle is a false 
quantity, because it does not come as a radiant 
from one sinele position in the axkU focal point, 
but fVom other lateral rays of ^e marginal 
foci." 

Especial attention is called to the last para- 
graph quoted, and to the singular reduc^to ad 
absurdum involved in the argument. 

It is admitted that the ray from b ** will also 
show a distinct image, and an aperture of 93° 
will now be indicated instead of the former ' 
66^'';" but "This angle is a faiae quantity, be- 
cause it does not come as a radiant from om ain* 
gle posUUm in the axial focal point." The same 
will apply to all rays between a and 6, and to all 
rays except the single pencil from the axial 
focal point 

Now a point having no dimension maybe 
subtracted from the field with loss, and the 
entire field will then be lighted by &l8e rays, 
and the entire image will be formed by them. 
The false rays then are the ones on which we 
must depend for what we see with the micro- 
scope; but' Mr. Wenham says they are false, 
and that only the single pencil from the centre 
of the field, which, taken alone can show us 
nothing, are the only true rays, which seems to 
me an absurdity. Of course I admit the right 
of any man to select any single pencil of rays 
that he chooses, and to proclaim his belief that 
they are the only true rays; but it seems to me 
that it will be more theoretically correct, as 
well as more practically usefal, to say that all 
rays which show a distinct image are true rays, 
and to discard Mr. Wenham's imaginary trian- 
gle, included between the extreme rays of the 
pencil, emanating firom the one axial focal 
point and the working diameter of the front 
lens, as our measure of angular aperture. That 
this is the generally accepted opinion is proved 
by the flACt that Mr. Wenham's new rule would 
reduce the nominal aperture of all lenses far 
below what is claimed for them by their makers. 
Mr. Wenham's first proposition was to use a 
slit that should just trench upon the borders of 
the field, and in that he was right. His latter 
one, to use a slit as nearly as possible approach- 
ing that mathematical fiction, a line, would, if 
it were possible to construct such a slit, cut off 
all the useftd rays fh>m the entire field, and is, 
therefore, in my opinion, wrong. 

Geo. E. Blaoshax, M. D. 

Dunkirk, N. r.. Aug. 15, 1876. 



110 



THE AMEBIOAN 



(S>nttmt poieii* 



AnoUkw Sbikww of FImM R«pari«d_Tb6 
Ck>liimbni (Qm.) JBh^uir^r of Jum 10 haa the fol- 
lowing aUtement:— "A f«w dftyt ago MeMn. Dick 
and Ab. Kenrin were atoDding in the back yard of 
the latter when quite a ahower of fleah fell upon 
and around them. It at fint aeemed aa a miracle 
to them, aa they had often heard of fleah *rain- 
iog' from abore. They oaat up their eyea and 
diaoovered aeyerml bozzarda abont 100 feet abore 
them, flying aboat, and thia explained to them the 
myatery, and one, too, which haa ao often oooorred 
and been nnexplalned. Aa a Looiarille Profeaaor 
haa anggeated, thia may account for the flunona 
ahower of fleah in Kentucky. The partidea of the 
Golumbua ahower were not gathered or analysed aa 
were thoae of Kentucky.** 

SEodoglcAl Gupdeiifl ftnr Mew York— During 
the coming Whiter an eflbrt will be made to organ- 
ise a aociety, with a capital of oyer 1900,000, for the 
formation of «>Ok>gioal gardena in thia dty. It ia 
hoped by the morera that the Legialature will em- 
power the Oommiaaionera to aet aaide a portion 
of Central Park for auch gardena, but the Oom- 
miaaionera themaelrea are oppoaed to thia at 
preaent, claiming that they cannot aflbrd roonou 
The aoOlogista hope to convince them to the con- 
trary. 

Mewapapen mt tke OeateAMlal— The apedal 
correapondent of the London JVmet aaya it would 
be difficult to find an apter illuatratlon of the big 
way in which the Americana do thinga than that 
fhrniahed Vy the " Centennial Newapaper Building," 
in the exhibition gronnda. Here you may aee any 
one, or, if you like, all of the 8,129 newapapera pub- 
liahed reguUrly hi the United SUtea, and aee them, 
one and all, for nothing I Tou are not only per- 
mitted aa a Uyot to aee them, but inyited, nay, 
preaaed to confer the favor of entering the building 
and calling for what paper you like. It ia about aa 
cool and agreeable a pko»~quite apart from ita 
literary attraotiona~aa a Tiaiior to the Bxhibltion 
could wiah to be ciTered a chahr in. He may at flrat 
wonder how, among 8,000 papera, among them auch 
mlorhty aheeta aa the New York fferaid, he ia to get 
at the amall, lored print of hia home, thouaanda of 
milea away, it may be, orer the Booky Mountaina. 
But the management ia ao aimple that, by conault- 
ing the catalogue, or eren without the aid of the cat- 
alogue, any one can at once find whatever paper he 
wanta. They are pigeon-holed on ahelvea in the 
alphabetical order of their Statca or Territoriea and 
their towna, the namea of which are clearly labelled 
on the ahelvea. The proprietora of the Oentennial 
Newapaper Building axe adrertiaing agente, the 
largeat in all America— Ueaara G. P. Bo well & Co., 
of New York, Thehr enterpaae will coat altogether 



abont «90,000 or £4,000, including the boUding and 
the expenaea vf *< running** it for aixmontha. Tbe 
8,000 and odd American newapapera are declared, 
by the aame authority, to exceed '*the combined 
iaauea of all tbe other nationa of the earth.** 

Tropkiee of the Cb*ll«aKer»-..Amongat tbe 
wealth of soologlcal apedmena the Challenger bia 
brought home, are two large living tortoiaea,— one 
forty yeara old and the other a hundred. Tbe 
large tortoiae can walk quite aa faat with two men 
atanding on ita back aa when only carrying ita own 
weight. 



'^FilteiiBg 'WAtcr.— The uaual manner of filter 
ing water in order to aecnre the microaoopic 
forma for atudy, ia to tie a cloth bag of any oonve- 
nient aixe and form over the hydrant or faucet, and 
then let the water run for a given length of time, 
after which the bag ia turned inaide out and rinaed. 
The mixed dirt and organic forma aoon fkll to tbe 
bottom; portiona of thia aediment may then be 
removed, by meana of a pipette, to the glaas elide 
for examhiation. I have tried the following plan 
with very aatiafactory reaulta. Indeed, I have 
mode coUectiona of diatoma and deamida at tbe 
hydrant on my own table during November and 
December laat, ao pure that to call them heaui^vl 
for deanlineaa ia no figure of ipeech. I use a V 
ahaped bag of well-worn, thin cotton doth. It » 
hung beneath the hydrant, and the water allowed 
tofklllnto itfor a aoffident thne. Then I doie 
the atop-cock and let the water run out of the big 
nearly; with a pipette I gently agitate the water 
remiUning, and auck it up and remove to a anitable 
diah for ftirther treatment. I hope other obaerv- 
era may try thia, and, if ancceaafol, report.— i>« S. K. 
in School BuUMu 

>lrew Mode of BI6«nttBff Opitqiae Object!^ 
At the recent meettng of the BOcroacopical Section 
of the American Aaaodation for the Advancement 
of Sdence, Prol H. L. Smith deaoribed a new 
method of mounting opaque objeota, where 
it U deabaUe to cover them with tUn gh^a. He 
takea a drouhur diac of thin aheet wax, which ii 
eaaQy cut with a punch from the aheet wax ordi- 
narily uaed for making flowera, and attaohea it by 
meana of heat to the centre of a glaaa alide. A 
braaa ring, of which the interior ia the aame aiae as 
the diac, ia then attached to the aUde, and the ob- 
ject ia fixed to the wax by aUghtly moiatenlng tbe 
aurfooe of the Utter by a minute drop of tnrpeo* 
tine. When dry, a cover which exactly flUhito the 

bevd of the ring ia attached with a Httte cemeon 
and the whole may then beflniahedoff on the ti^' 
table. The appearance ia very degant, and tbe 
apedmena are perfectly preaerved. 
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TRAVSAOTIOVS 07 SOOZBfflBS. 

Noo.— It will albid u grtat plMMur* to pnbliih notM 
of the tnimetloni of Mty of our mteroMopioal aool«tlM. 
Hm Umitod SfMHW M ear oommuid proolndM the in- 
MfttoB of limgthiwed aoooants of mere bnilneM dotails. 

gam FnbMolMO MlcnMOoplMa Soeloty— The 
•Uted naaetlng of Ihe San FranciBOO IfioroBOopioal 
Society wu held on Thnreday evening, July 0, 
with Yice-President Hyde in the ohair. 

Becoguidng the fact that to Mr. H. G. Hanks, of 
6ui Franoiaoo, the first president of the society, is 
largely due its prosperity and interest, and for 
other cogent reasons, Hr. Hanks was ananimoosly 
elected an honorary member of the society, and the 
Ooiretpanding Secretary instraoted to notify him. 
of the fact. 

Kr. W. H. Bololbon was proposed fbr active mem- 
bership. 

Under the head of donations, Dr. Monser pre- 
sented a section of the kidney of a rat, finely in< 
jected and mounted by him. Mr. Hanks donated a 
umplo of diatomaoeons earth firom Santa Monica, 
CaL, for monnting. Dr. Charles Jewett, of Brook- 
Ijn, N. T., presented two fine photographs of 
AmpMpleurapeBuMa, photographed with Tolles' 
one-fifth immersion objective, B eye-pieces, and 
Zentmsyer's amplifier. The stria, 95,000 to the 
inch, were most perfectly brought oat, showing the 
perfection of the definition and of the photograph- 
er's manipulation. 

Mr. W. H. Bulofson donated two photographs, 
being diflTerent views of a new fungus described by 
3Ir. J. P. Moore, and which he has named Agarious 
triden*. While this very curious and peculiar- 
shaped growth is fully described in Mr. Moore's 
paper, it needs a sight of the thing itself or its pic- 
ture to be folly appreciated. The paper itself will 
be found in another column. 



EXCHANQES. 



Subscribers who have a surplus of interesting mi- 
crosconio m»teriaL or obiects in any department of 
natural science, which they wish to exchange, may 
Announce it, without charge, in this column. The 
following nues most be observed: 1. The priTilege 
of announcing an exchange is confined to sud- 
■crihers. 2. ExoBAMais only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate Blip of paper (not embodied in a letter). Be 
eareftu about the address. 

Wanted, slides of pathological or anatomical pr»- 
|«rations, in exchange fbr diatomacsan fossil and 
o' tier well mounted objects. Ohas. Qayl<nd, M. D., 
Oiaego, Allegan Ooonty, Ifich. 

Specfanens of the marbles, gnnites and minerals 
01 Vermont, in exchange for western minerals, or 
eood fossQs: minerals and fbssil woods firom the far 
West spedally desired. Dr. Hbam A. Oatting, 
State Geologist, Lonenhnrgh, Essex ooonty, Yt. 

DiatomaceoQs earth from Berlin, Prussia; also 
from Bichmond, Ya., in exchange for otb« mate* 
rial. H.B.OhamberIin,Syraoii8s,N.T. 



Mounted scales of Lepisma saooharina in ex- 
change for any other mounted objects. Address 
K. 0. Small, Yarmouth Port, M»m. 

SUdes of Polysoa coralUne and seeds (opaque) to 
exchange for mtoresting objects. Bicnud Alien, 
146 North Fourth street, Troy, New York. 

Slides of pollen of Agave Americana and other 
southern united States fiowers, for any well 
mounted objects. Mat. Stuart Beard, Box 1S17, 
New Orleans, La. 

For spines of Echinus send oUects of intorest. 
Polycystina especially, to F. F. Stanley, 40 Pearl 
street, Boston. 

Pure guano, containing diatoms, in half-ounce 
packages. Has been washed in pure water. Any- 
thing of interest accepted. E. w.. Box 4876, New 
Yorkdty. 

Wanted, slides of diatomacsB or foraminifera in 
exchange for pathological preparations. Geo. A. 
Piersol, 1,110 Spring Garden sVoet, PhiUdelphia, Pa. 

For Humwiui Lt^puha ExL, showing lupulin cnrs- 
tals, send stamped envelope to Bichard Allen, 146 
North Fourth Street, Troy, N. Y. 

Wanted in exchanffe, well mounted specimens for 
mounted sections of either lung or kidney speci- 
mens, showing perfect mlnnto anatomy of these 
organs. Also, injected sections of hunutn stomach, 
mounted, for other histological specimens. 0. £. 
Nichols, M. D., 14 Fourth street, Troy, N. Y. 

Slides of fossil diatoms from Nova Scotia, for any 
other mounted objects. G. 0. G., Box 2055, Bock- 
ford, BL 

Slides of Arachnoidiscus Ehrenbersii, in aUu, on 
seaweed from Santa Oma, Gal., for otner mounted 
objects. 0. Mason Einne, No. 432 ObUfomia street, 
San Francisco. Gal. 

Yery fine gold-bearing quartz ih>m Oalifomla, for 
other well-mounted objects. & B. Hatoh, Box 856, 
Milford, Mass. 

Foraminifera, very choice, and diatomaceous 
earth, in exchange for interesting material. George 
B. Scott, Box 6«Ss, New York Oity. ^ 

Wanted to exchanjg^e, periodically, filterings fh>m 
the water supply oi Boi&lo for the same of any 
other citv. D. S. KelUcott, 110 Fourteenth street. 
BulEalo, N. Y. 

BoeMia laoerata, Puo, xarUhUj and Ptu). aou- 
leata, in exchange for other unmounted fungi. W. 
G. Stevenson, Jr., 1,625 Qreen St., PhihMlelphia, Pa. 
Slides of "Sonorous Sand," firom Sandwich 
Islands^erv interesting, for any well mounted ob- 
jects. W. Q. G., Box 1774, Boston, Mass. 

** Bough** material, or mounted slides of Lake 
Superior Diatoms, for other microscopic objects. 
Dr. T. U. Flanner, Springfield. Mo. 

For sections of Oharob Seed, for the polariscope. 
and of Mowa Seed, showing oleo-resin gliuids, send 
other good objecte to B. H. Philip, 28 Prospect 
street, Hull, England. *^' *^ 



Books liraatcd— Address, stating condition and 
lowest price, E. W., care Awibtoaii Joubhal of 
MiOBoeoopT, 87 Park Bow, New York. 

"Miorographic Dictionary.*' Second edition. 

Hassallf ''Fresh Water Algtt.** 

Smith's '* SynopsU of the British DiatomaoMs.** 

Oaspar^**FQranaieMedidiie.*' 4 vols. 

Faraday^ ••EteotrioalBesearcheB." 8 vols. 

Holtiapfel*s ** Meofaanlcal Maalpiilatta.* 

<« Botany of Mm State of New Trnk." 2 voli., 4lo. 



112 



THE AMERICAN 



THE AMEBIOAN 

JOURNAL OF MICROSCOPY 



POPULAR SCIENCE. 

PROSPBOTVS. 

The oUeot of tbe Joubk al of MiOBOflooFr is to 
dlAiie a knowledge of the beit metbodi of odng 
the microeoope; of ell relneble improTementa m 
the instmmeDt and ita aooeaeoriea; of all new 
methods of mioroaoonical inyestigation, and of the 
most recent results or mieroioopical reaeareh. The 
ToxTBHiX does not address itself to those who hsTe 
long pnrsned oertain special lines of. reseaxoh, and 
whose wants can be snnpUed only by elaborate 
Mpers, which from their thorooghness are entitled 
to DO called monographs rather than mere articles. 
It is intended rather to meet the wants <MP those 
who nse the microscope for purposes of general 
■nstmotion and eren amnsement, and who desire, 
in addition to the information afforded by text- 
books, snch a knowIeds;e of what others are doing 
as can be derlred onlyfrom a periodical With this 
object in Tiew, therefore, the pnbllshers propose to 
make ttie Joubval so simple, practical and trost- 
worthy, that It will prove to the adyantaffe of every 
one owning even a pocket magnifier to take it. ^e 
contents of each nwnber may be olssssd under the 
following heads: 

QsncBAL AjmcLXS, either oontribated by well 
known mioroscopists or reprinted tnm the more 
expensive ootemporary periodicals. Very important 
articles of greater length than can be contained in a 
number of regular size will be issued in supplements. 

NxwB.— All important improvements in the con- 
struction of the instruments and in methods of 
manipulation, and all discoveries which may be due to 
microscopioalresearoh will be Csithfuily chronicled. 

IzxusTBAXioHB.— Every number of the Jouskaz« 
will contain several illustrations, either of objects 
of natural history or apparatus connected with the 
microscope, 

Msw Boom Aan> Mqsoobapbb.— Every student 
feels the importance of knowing just where to look 
for the most complete information in regard to the 
tubjects upon wmch he is working. To aid in this 
direction we will give each month a complete list 
of all the more important books and monographs 
that may appear, and when jpossible we will also 
give a summary of their contents. 

OuB Touiro Folks* OoLUMir.— In this department 
we will present each month one or more articles 
upon popular microscopical topics. They will in 
general be fully illustrated. 

OoBBispoNiMKNaL— An important object of the 
JouBKAL is to serve as a medium of intercommuni- 
cation between iJl who use the microscope. In this 
eolumn we hope also to aid bcRinners by supplying, 
in answer to enauiries, such information as may be 
at our command. 



I fbr any Jonnal or magsalwe, in which case we will Mad 
the p«ilodtoal ordered and tbe Joubxax. of ICiobokopt 

[too. There may be a few eased in whieh ne canootdo 

I this, bttt they are verv rare. The postige on eoptot Mnt 
to Europe, however, is such that thert are many cues 
in which we cannot extend th;8 privUsfe to our forelfs 

I snlieoribere. 

^tt ittteoHpCloiw ore MyoM* <» odeaiiee, the rate b«iac 

I too low to wanant na mopenlng book acooonta. 

I BuseoaiiBBS » aaSAT BBXTAni.~The Ioobbal vffl 

I be sent, poatage paid, for 9s« 6d. per year, 
poatage atampa, American onxrency or Amertnan i 

< stampa taken in pajment. In retnm for a poatal order 
or draft for £1 la., eleven copies of the Joubbax. will be 
rtiniiahed and mailed to as many diflbreat addreaaea. 

{ ]£ake aU dralta and postal ordera payabla to John Phin. 
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JouBBAXi OF MraBosoopf , from Ita vary natnra, 
be a vlaitor to the very beat ikmiliea, and ita Talua 
advertialnir medium mnat therefore be mncb 
that of average periodlcala. A few aSieot adtar- 



wiUbe inaertedat the rate of $26 per lack per 

"per laeh for six months. ^11 MOt jMyoMt 

The type is mmparlel— twelve lines to tba 



VXIXl.A(aCIBI. 

In order to bring the Ambbxoab Joubbal of Miobo- 
scoFf within the reaoh of every one, the anbacilption 
rate has bean made very low— 

FIFTY 0SHT8 PXB TXAB. 
To those who send three suboorlbera we will send an ex- 
tia oopy fkee. Thoae who dealre to obtain the Joubbax. 

WITHOUT 008T, 
oaa do so by aendlng us the regular subscrlptloa piloe 



r Ineh for six months. M i 
Address 
THE HANDICRAFT PUBUCATION CO., 

87 Parh Mow, JTeie T^rk, 

New and JSSiUy lUustrated JBdHUm in Frtparaiionf 
ofid foiU he sifd free to any address as 

soon aspubUshed, 
HINTS ON THE SELEOTION 

OF 

MICROSCOPES 

For Praotical PnrpoBes, 

ABD 

Catalogue of Microscopes 

AND AC0K880BT APPABATU& 

THE DTSUBTBIAL FUBUCATIOH 00., 

17a Broadway, Kew York. 



J. WALLACE. 



I 

collector and bap^rtor Id tke Tariom 
BruMhM of latval HMiMir. 

17 North Wniiam Street, New York. 

ABTIFIdAL EYES, WHOLESALE AND RETAIL. 

T^JODKRicnnr to thb SmrBsoxciAir Iwrnru'is 
HrssxTX, Washington, D. 0. 

Proprietor of the Qbbat AxKBicuir MtTSsox, Pai- 
erson, N. J. 



SSHD 980. to a. P. SOWXLL A OO., 19ew York, tor 
Punphlet of 100 pe«ei, containing Utts of 8,000 
newspapers, and ettlmAtee abowing eoet of edrertiilDg. 
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Microscopes at the Centennial. 

THE ooUeotion of mioroMopee now on 
exhibition at the Centennial Exposition 
in Philadelphia^ is nndonbiedly the most 
exkenaiYe as well as the finest that has ever 
been brought together in this oonntry. It 
CQiueqaeDtly not only deserves the atten- 
tion of miorosoopistSy but will well repay a 
esrefnl stady. It is tme that some noted 
makers, sach as Hartnack, of Paris; Powell & 
Lealand, of London; ToUes, of Boston; Spen- 
cer, of Geneva (formerly of Oanastota), and 
some others are absent, bat this does not 
invatidate onr general statement Unfor- 
tanately it is somewhat difficult to find ont 
whether a given maker is represented or not, 
from the fiKst that the various exhibits are 
BO scattered. Thus we find the British op- 
ticians by themselves; the French by them- 
selves, and so with Canadians, (Germans, 
Japanese, Anstrians, Americans, etc., etc. 
fiat this is not the only difficulty. After we 
have examined the American collection of 
microscopes and microscopical preparations, 
we find, off amongst the chemical products, 
the remarkably flue collection of stained 
preparations by Dr. Beatty, of Baltimore; 
and after we have made an exhaustive 
examination of every place where micro- 
scopes oug^t to be, we will find, in the 
hoildings devoted to the fine arts, a good 
sixed case filled with the microscopes of one 
of our best known makers. For ourselves, 
therefore, although we have visited the 
exhibition half a dosen times, each time pay- 



ing particular attention to the microscopes, 
we hardly feel prepared to give a complete 
list of the exhibitors, and if it should hap- 
pen that some' are omitted, we trust it will 
be attributed to inadvertence. 

A thorough and critical examination of 
the various stands and objectives in the 
exposition would demand more time than 
we have as yet been able to devote to it, and 
a greater amount of space than we could 
afford in several numbers of this journal. 
For it requires more than a mere cursory ex- 
amination to enable even an expert to decide 
in regard to the merits of either objectives or 
stands. They must be studied and used 
practically — ^not on one or two occasions 
only, but under varying conditions, and as 
applied to different subjects. Such an ex- 
amination, if carefully made, could not fail 
to throw a much needed light on the special 
characteristics of the products of different 
makera It might not enable us to give a 
poative and sharp answer to the question 
*' who makes the he^i stands?*' or *<who 
makes the httA objectives?" but it would 
enable the student to select judiciously the 
instrument best suited to his particular 
requirements. This idea has, we under- 
stand, been carried out to a certain extent 
in the report of the jurors of the exposi- 
tion, and cannot fail to make that report 
exceedingly valuable. We hope to be able 
to give it to our readers at no very distant 
date, and will do so provided we can obtain 
a copy. 
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There is also another and very elaborate 
report in preparation under the direction of 
the oondnotors of this journal The examin- 
ations in this case will be studies rather than 
examinations, and will require so much time 
that no promise can be made as to when the 
report will be ready. In the mean time, how- 
ever, we purpose to take a cursory view of 
the principle instruments on exhibition. 

Adopting the rule which in doubtful 
cases governs the presiding officers of public 
assemblies, who recognize the more distant 
first, our attention is attracted by the 
exhibit of Japan. This, so far as we could 
see, consists of a single microscope, a poor 
affair it is true, but of deep interest as a 
specimen of Japanese imitative skill, for it is 
little else. We have been unable to examine 
the optical part in the only way in which such 
work can be properly examined— that is by 
by applying U to actual work. The instru- 
ment is modeled after a common English 
pattern, the finish is not by any means up to 
the mark of even amateur work, and from the 
slight examination that we have made, we 
are inclined to believe that its perfommnoe 
would be anything but satisfactory. But as 
a first attempt on the part of a people old in 
years and old in the arts, but young as 
regards all that donoems true science, this 
instrument is deeply interesting. 

Unquestionably the finest collection of 
instruments on the ground is that exhibited 
by the London opticians — Beok, Oronchf 
Dallmeyer, Negretti & Zambn* and Boos & 
Co., whose names we have placed in alpha- 
betical order. 

On approaching this department, the first 
object that usually strikes the eye is the very 
handsome display made by Boss & Co. En- 
closed in a large and handsome case, all four 
sides of which are of the finest plate glass, 
is a full series of the various instruments 
manufactured by this house, all of whose 
work is of the first class, no inferior or second 
class microscopes being made by them. By 
this it is nbt meant that th^ do not make 
microscopes of different prices, for their list 
shows that they do. But the work on eveiy 
instrument, whatever may be its price, is 



the very best of its kind, and the lower 
priced instruments are lower priced, not 
because they axe inferior in quaHiy^ but 
because they are snaaller in size, less compli- 
cated in structure, and supplied with fewer 
accessorieOi 

In succeeding issues we shall describe 
the special characteristics of these micro- 
scopes, as well as those of Crouch, Beck 
and others. 



Combustible Earth. 



WHILE recently engaged in botanical 
exploration on the higher parts of 
the island of B^union, M. de I'lde heard of 
some caverns, the soil of which was com- 
bustible. He visited one of them and found 
it a grotto about ten metres in depth and 
six metres broad. Entering by a small 
i^)erture, you descend to the bottom by a 
rapid slope. The bottom is formed, more 
than an inch thick, of a substance of oohie- 
yellow color, soft to the touch, insipid, 
inodorous, dividing readUy into vezy light 
fragments which leave yellow powder on the 
fingers; these are easily reduced to powder by 
preanue or friction. When a lighted match 
is applied to one of the fragments, the latter 
bums, if dry, with a very short yellowflamei 
almost without smoke or smelL If a little 
moist, it is consumed without flame, with 
abundant smoke, and a smell of boziit 
herbs. MBf. Bureau and Poisson have 
studied tlus interesting substance with the 
microecope,and found it entirely composed of 
small bodies which must be spores orgrsina 
of pollen. After various comparisons thej 
were struck with their resembhince to spores 
of Polypodeae in form and reticulation and 
odor; and they found among the Polypodese 
of B^union, sent home by M. de I'Ue, one 
whose spores are almost identical with the 
small bodies in question. From the cohesion 
of the spores, and the slit found in most of 
them, by which the contents have escaped, 
it is inf ened that this aoonmulation has 
been caused by water and not by wind. It 
is probably the first time that a rock has 
been found of such composition. 
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Preservation of Wild Animals. 

T>UT I believe that if we go io work in 
^ the right way there is yet time to aave 
many an otherwise expiring species. In this 
conntiy there is happily a strong disposi- 
tion, whioh grows stronger day by day, to 
preeerre oar wild animals. It is very deeir- 
Bble that this feeling shonld not be limited 
to the British Islands. If it is, as I main- 
tun« a right feeling — a feeling sanctioned 
alike by humanity, by science, and by our 
own material interests— it cannot be too 
widely disseminated. Bat its propagation 
most not be left to hnmanitarians and sen- 
timentalists, whose efforts are sore to be 
brought to nothing throagh ignorance and 
excess of zeal, nor to economists, whose en- 
deayors would onqnestionably fall short of 
what is repaired. The officionsness of the 
one class, and the slackneas of the other, 
most equally be tempered by the natoralist 
He can be trosted not to interfere with the 
nae, bat with the abuse, of the animal 
world. Only to do this he must place him- 
self in the forefront of the moyement; for 
he can submit to no other leader. He alone 
has, or should have, that knowledge whioh 
giyee the power of coping successfully with 
the difficult questions that will arise; and 
the advantage it gives him he must not ab- 
stain from exercising. — Address cf Prcf. 
Alfred NevpUm before the British Association 
for Advancement of Science, 



How to Dry Plants. 

The foUowiug directions have been fnrnibhed 
bj Bay. G. Henslow, one of the best practical 
botanists in England: 

The materials required are common cartridge 
paper, thick white blotting paper, cotton wad- 
ding and mill-board, all out to the same size. 
The plants should be gathered in dry weather, 
and soon after the flowers open, when their 
colors are brightest Buoonlent plants (such as 
daffodil, orchis or stone-crop), should be 
pat into scalding water, with the exception of 
the flowers, for a minute or two, then laid 
on a doth to dry. 

Arsange the specimens and papers in the fol- 
lowing order: Mill-board, cartridge paper, wad- 



ding (split open, and the glazed side placed 
next to the cartridge paper), blotting paper; 
the specimens, having small pieces of wadding 
placed within and around the flowers to draw off 
all the moisture as quickly as possible, blotting 
paper, wadding as before, cartridge paper, mill- 
board. When the specimens, etc., are thus 
arranged, heavy weights should be put on them; 
about thirty pounds the first day, sixty pounds 
afterwards. Bemove them firom under pressure 
in a day or two; carefully take away all the 
papers, etc., except the blotting papers be- 
tween which the specimens are placed; put 
these in a warm air to dry, whilst the removed 
papers, etc., are dried in the sun or by the fire. 
When dry (but not warm) place them in the 
same order as before; put all under the heavier 
pressure for a few days when (if not succu- 
lent) they will be dry. 

Flowers of different colors require different 
treatment to preserve their colors. Blue flowers 
mast be dried with heat, either under a case of 
hot sand before a fire, with a hot iron, or in a 
cool oven. Bed flowers are ixgared by heat; 
they require to be washed with muriatic acid, 
diluted in spirits of wine, to flx the color. 
One part of acid to three parts of spirit is about 
the proportion. The best brush with which to 
apply this mixture is the head of a thistle when 
in seed, as the acid destroys a hair pencil, and 
injures whatever it touches (except glass or 
china); therefore it should be used with great 
care. Many yellow flowers turn green even 
after they have remained yellow some weeks ; 
they must therefore be dried repeatedly before 
the flre, and again after they are mounted on 
paper, and kept in a dry place. Purple flowers 
require as much care, or they soon turn a light 
brown. White flowers turn brown if handled 
or brushed before they are dried. 

Daisies, pansies, and some other flowers must 
not be removed from under pressure for two or 
three days, or the petals will curl up. As all 
dried plants (ferns excepted) are liable to be in- 
fested by minute insects, a small quantity of 
the poison, corrosive sublimate, dissolved in 
spirits of wine, should be added to the paste, 
which it will also preserve from mould. The 
best cement for fixing the specimens on to the 
paper or cardboard is gum-paste. It is com- 
posed of thick gum-water, and flour mixed in 
warm water, by adding the two together, warm, 
and of a consistency that will run off the hair 
pencil. 
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The American Association for the Ad- 
vancement of Science— The Micro- 
scopicai Sub-Section. 

THE reoent meeting of the Amerioan 
Assooiation, at Buffalo, was generally 
aoknowledged to be one of the most valu- 
able and enjoyable ever held. The citizens 
•of Bnffiilo did everything that oonld be done 
to promote the comfort of their visitors, 
and the presence of numerous distinguished 
foreigners — Centennial commisioners, and 
others — added greatly to the interest of the 
occasion. The reception by the Buffalo Olub 
^as certainly most pleasant and brilliant^ 
and the trip to Niagara Falls, under the 
jadicious management of Captain E. P. 
Dorr, gave such an opportunity for observa- 
tion as;^ rarely enjoyed. W. H. Vander- 
bilt, Esq.,. placed an entire train at the dis- 
posal of the Association, by which the mem- 
bers were taken, not only from Buffido to 
the Falls, but to IJewiston, stopping occa- 
sionally on the way so as to get a full view of 
all points of interest. When at the Falls, 
Goat Island, Prospect Park, and Suspension 
Bridge were all thrown freely open, and 
after a thorough examination of all the 
special features of this noted locality, the 



excursion wound up by a visit to the beauti- 
ful grounds of Mr. Bush, where a most 
sumptons collation was served. Other ex- 
ourrions were also made, so that the Bafiblo 
meeting will long be remembered as a spec- 
ial occasion of hospitality and good fellow- 
ship. To miorosoopiBts, however, it will 
possess even deeper signifloanoe, for on this 
ocoadon there was organized a spedal mi- 
crosoopical sulnaection, from which veiy im- 
portant results are anticipated. It is trae 
that previous efforts in this dizeotiott have 
not met with marked success, but from tbe 
intense interest in microscopy which is 
now being manifested all over the country, 
we cannot but feel that the time has come 
when a fair measure of success may reason- 
ably be expected. One difficulty, and, per- 
haps, the chief one, lies in the fact that 
many persons can see no good reason for 
erecting microscopy into a separate sub- 
section. They would relegate the varions 
sub-divisions of this subject to other depart- 
ments, as, for example, the general prindples 
and construction of the instrument, to optios; 
its application to the taxonomy of the ani- 
mal kingdom, to histology, and to the anat- 
omy and physiology of plants, to the general 
department of biology. In short, they look 
upon the microscope as a mere tool, and 
deride the idea of according to it any more 
prominence than they would give to the 
telescope or the balance. All this is un- 
questionably correct in the abstract, bat 
when we come to downright practical facts, 
we find that the existence and success of 
the various microscopical societies which 
have been established throughout the coun- 
try during the past few years give a prett7 
flat contradiction to such vie^re. In these 
times, methods of research become almost as 
important as results, because really good 
methods have a general application, and ex- 
ert a pretty broad influence on the results 
that may be reached in departments of 
research that are very distinct and very 
widely separated. It seems to us, therefore, 
that the work of this sub-section is positive 
and well defined, and that bat little diffi- 
culty can arise in assigning to it the papers 
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to irhioh it has » special right Where a 
paper la deyoted chiefly io methods of mi- 
crosoofdoal reeearoh, or to theoretical qaes- 
tions bearing npon them, it should be 
assigned to the sab-seotioii of microscopy; 
where it deals chiefly in anatomical, physio- 
logical, or tazonomical results, even if tiiese 
are attained by the nse of the microscope, 
it should be assigned to that department of 
biology, chemistry, or phy^u, which takes 
cognizance of these results. 

At this, the first meeting, Dr. Ward, of 
Troy, the able editor of the microscopical de- 
partment of the American Ifaitiralistt was 
mianimoasly elected chairman of this sab- 
section, and several very Taloable and able 
papers were read — among others, one by 
Prof. Morley, of Hndson, Ohio, on the 
" Measurement of the Striations on the Dia- 
toms of MoUer's Probe-PhUe;" one by Dr. 
Meee on Micro-photography, and also one on 
" a Method of Comparing tiie Blood Gorpus- 
des of Various Animals; " and one by Dr. 
Ward, " on a Combined Compressor and 
Forceps-Carrier. " 

It ought to be pretty generally under- 
stood by microecopists throughout the coun- 
try that the American Association for the 
Advancement of Science has been organized 
on a very liberal basis. Almost any person 
of good moral character and general intelli- 
gence, is eligible as a member, and conse- 
quently there is no reasonr why all the 
members of our various microscopical socie- 
ties should not become members of the 
association, and take an active part in the 
microscopical sub-section, thus constituting 
the latter a most efficient Ajobbxoan Miobo- 
BOOPiCAii SoozBTT, of which the local societies 
might be informally sub-societies. That 
some such plan will ultimately be carried 
out, we have no doubt. We need a National 
Microscopical Society, and the sub-section 
of the association is just the organization to 
fill this place. 

The next meeting will be at Nashville, 
Tenn., and we trust that all who take an 
interest in microscopy will join the associa- 
tion, and aid in the development of the sub- 
section. Prof. Putnam, of Salem, Mass., is 



the permanent secretary to vhom all letters 
concerning general business should be ad- 
dressed. We presume that those having 
special business with the sub-section— that is 
to say, having papers to bring before it, 
would do well to address Dr. R. H. Ward. 



Death of Ehrenberg. 

THERE is probably no name so well 
known amongst microscopists as that 
of Christian Ehrenberg. For yaazs he was 
the great authority upon this subject, and 
although some of his observations have 
been proved faulty, and many of his con- 
clusions have been set aside, no one can 
dispute his claim to a front place in the 
rankd of scientific workers. That he has 
made mistakes all will readily acknowledge, 
but then, as Liebig said: "Show me a man 
who makes no mistakes, and I will show you 
a man who does nothing." Ehrenberg 
was bom in 1795, and was consequently 
eighty-one years old at the time of his 
death. By the age of thirty-two he had 
published numerous works, and was made 
Prof essor Extraordinary in the University 
of Berlin. In 1829 he was chosen by Hum- 
boldt as a companion during the expedition 
to Siberia. In 1889 he was made titular 
Professor. His great work: " Die Infusions 
Thierchen " (Infusorial Animalcules)— is 
well known, and when we consider the time 
at which it was written and the instruments 
at his command, it must always command 
for him a high position. 

■ • • 

The Fair of the American Institute. 

THE annual exhibition held under the aus- 
pices of the American Institute is now 
open, and does great credit to the enter- 
prise and skill of the managers. Thou- 
sands of those who reside in the city of 
New York and its vicinity will be unable to 
visit the great Centennial Exposition at 
Philadelphia, and to such the exhibition of 
the American Institute will give a very fair 
idea of modem progress in the arts. The fair 
this year is quite up to the standard of former 
exhibitions, and is well worth a visits even 
to those who have seen the Centennial. 
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Aperture of Object-GlaMee. 

M. Am. Jour. Microscopy— The subject dis- 
cuBsed in Mr. Wenham'B recent article is one 
which, from its great importance, must engage 
the attention of all mioroscopists, and it was 
therefore with peculiar interest that I read Dr. 
Blackham's article in your last issue, and with 
considerable regret that he should hare com- 
mitted snoh <' singular** absurdities in his 
rtdudio ad abaurdum. His argument turns upon 
the hypothesis that a point has <* no dimen- 
sion.** This, we all know, is the definition of a 
fmUkematical point, which is mere position with- 
out magnitude. But such a point cannot serre 
the purposes of the miorosoopist, since it has 
no physical existence, and therefore cannot 
possibly reflect or transmit light. We speak, 
and properly too, of the point of a needle, of 
point of contact, and of various other points, 
all of which hare a definite physical existence. 
Such points cannot be subtracted from the field 
without loss,* so that Dr. Blackham's reducUo 
ad absurdum £Edls to the ground. 

While entirely agreeing with Mr. Wenham in 
his general conclusions, I think it is to be re- 
gretted that he used the unqualified term 
**fal8e quantity," as applied to image-forming 
ray8» since it is liable to gire rise to just such 
misapprehensions as those which seem to have 
misled Dr. Blaokham. If we take an objectiye 
of one-sixth inch focus, haTing a field of yiew 
of 0.0102 inch, and focus it on a micrometer 
ruled to thousandths of an inch, we will see 
eleven lines in the field of view, the two outer 
ones being close to the edge of the field, and 
the others dividing the remainder of the field 
into ten equal parts. Now it is evident that if 
we see all these lines clearly, the rays from 
every one of them must be true image-forming 
rays, but they are not all true image-forming 
rays for every one qf the lines. That is to say: 
the rays which are true image-forming rays for 
line No. 1 are not true image-forming rays for 
line No. 2. Indeed, so far as No. 2 is con- 
cerned, they are not only h false quantity, but 



^I assume that there is a misprint here in Dr. 
Blackham's article— the syllable "out** having evi- 
dently been omitted. [On refemng to Dr. Slack- 
ham's MS. we find that the printer has faithfuUv 
followed copy. We believe, however, that Dr. B. ■ 
has made a sup of the pen— a thing which is liable i 
to happen to the best writers.— Ed. A. J. H.] I 



an vyurious quantity, for it is a well-known 
role in microscopy that every ray which is not 
of aotnal use is a damage. But while the rays 
from No. 1 do no good so far as increasing oar 
ability to see No. 2 is concerned, Mr. Wenham 
claims that they add materially to the apparent 
angular aperture of the objective. Now it is an 
acknowledged &ct that the value of an objective 
for many purposes depends very largely upon 
the extent of its angular aperture, but I think 
it is obvious to %ny one who will think upon 
the subject, and apply to it the simple and self- 
evident principles just laid down« that the 
efficient angular aperture must relate wholly to 
the rays proceeding from the partioular object 
which we are examining— whether this be a 
mere physical point or Une, or a diatom. It 
will not add to our power of resolving agiven 
diatom to find that our objective is capable of 
taking in, at the same time, rays proceeding 
from some other diatom, even though these 
rays may add greatly to its apparent angular 
aperture. Therefore when Mr. Wenham Eays 
that they are a false quantity, he is undoubtedly 
correct, though it would have been well, per- 
haps, to have qualified the expression, since 
these rays may not be a false quantity in regard 
to some other object 

There may be some question as to the extent to 
which the new system actually reduces the appar- 
ent angular aperture of objectives, and in this 
connection your readers may refer to a paper by 
Mr. ToUes, published in the Monthly Microscop- 
ical Journal for January, 1875. The following 
passages quoted from that letter are to the point: 

*' With a slit one-half or one-third the breadth 
of the field, the result was just as satisfactory 
unth tcaier contact; but with air only interven- 
ing, the angle was reduced, accordingly as the 
fidd was reduced, from less than 100° (small 
enoughl) to one-half or one- third that angle. 

"Properly used, it is evident that for taking 
angles a narrow slit of field aperture is as good 
as more, and therefore a slit at the focus suit- 
able for a one-twelith might serve for a one- 
fourth. In fact, what suits a one-twentieth, 
ought to serve for all powers below. The thin- 
nest covering glass will do, that being needed 
merely to secure the objects, as tests of defin- 
ition, in place. The space maybe filled up 
with glycerine to contact as well, ordinarily. 
Always, where only infinitely near, 180^ of aper- 
ture is to be measured. Water has too low 
refraction to correct in place of glass. ,«, 
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> Localities of Hicroscopic Objects. 

M Am. Jour. Microseypy—l most heartily 
endone your idea of publiBhing the loealitieB 
of objects of interest to miorosooplBts, and, there- 
fore, herewith contribute my mite to the gen- 
enl fond. A few days ago, on a small marsh 
St East Newark, I gathered Vtricuiaria, where it 
grows in profiision, and I am sore that mioro- 
Boopists, end in Uct naturalists generally in 
this region, will be glad to know of a handy 
kNxJityfor this plant whioh Mr. Darwin has 
made doably interesting sinoe he has so ably 
detailed its eamlToroos powers. If those at a 
distance who wonld like to have speoimens of 
this wonderfcil plant will, before the frost sets 
in, send me their names and a three cent stamp, 
I will forward them a supply. On the branches 
of the Uirieutaria I found in profusion that 
beantifal rotifer, Floscutaria Omala; and when 
it expands its innumerable rigid cilia, and is 
Tiewed by means of dark ground illumination, 
obtained with a Wenham's parabola, I know of 
few microscopic objects which can compare 
with it in beauty. Besides the ftoseuktria, I 
obeerred Saphtea Charon and Oiceionotu3 Lams 
(I presume) waodering around amongst the 
▼egetation everywhere. I say ChceUmot'us Lams, 
I presume, although it does not agree in all 
respects with European descriptions and figures 
of that creature. By the way, it may be of 
interest for mioroscopiBts to know that there is 
a good monograph of what he calls the Hairy- 
backed animalcules, includiDg the ChwtonotuSt 
byGoBsein the InieUeducU Observer for July, 
1864, with two plates full of figures. Likewise 
Gossq'b description of floscularia OmaiOt in his 
"Tenby,** will bear perusal, as it is very truth- 
Ail; but his colored plate, although it is very 
pretty, does not do justice to this creature. In 
my gathering there were as many as a dozen 
speoimens in the field, of one indi, at a tame. 
Diatoms were present in great numbers, 
although not in any great variety; HomoBodadia 
jii^ormis, in and out of its tube, was plentifhL 
Some years ago, namely in 1870, 1 published in 
the proceedings of the Boston Society of Natu- 
ml History, a paper in which I called attention 
to the fSaot that a HomcBocladia having been 
found outside a tube had been called a NiUsckUi} 
so with HomoBodadia fil^ormi$^ii is quite as 
commonly found sailing about free as in a tube. 
And in this same gathering was NUxschla reversa, 
whioh I am convinced I shall see some day within 



A tube. BaciUaria pcaradoxa was to be seen in 
the same gathering, and in an extremely active 
condition, so this is another locality, besides 
those I have already published, where this form 
lives in fresh water. Other Diatoms were 
present as a Pleurosigma, an AmpMprora and a 
OycMeOa, but I have not determined their 
specific names as yet 

In the Passaic Biver, near the Erie ralboad 
station, and on Oeraiophifiwn demersdm I have 
found plenty of that really splendid rotifer 
MegaJotrocha afba-flavicans. This is one of the 
largest of the rotifers, and the bunches of it are 
conspicuous objects easily seen with the naked 
eye. I put a small branch of CeratophyUum in a 
small glass globe one day, and by the next 
morning I had on the sides of the globe half a 
dozen lively colonies of Megaloirochia with all of 
their peduncles attached close together, so that 
the lively creatures formed a little white hemi- 
sphere on the glass. Touch the globe, and the 
little hemisphere suddenly shrinks, into insig- 
nificance, only to spread out again the next 
moment. In &ct although the MegaJotrochia 
can be frightened by a sharp blow given to the 
glass upon which it is, yet it does not stay 
frightened long, but soon spreads its disc again 
in search of prey. As I make notes of micro- 
scopic organisms which I find in this locality, I 
will do myself the pleasure of sending them to 
your joumaL A. Mbad Edwabds M. D. 

Newark, N. J, , Sepl. , 1876. 
» • • 

Merits of Objectives. 

M. Am. Jour. Microscopy —One of the most 
important things for the consideration of the 
miorosooplst, or of one intending to purchase, 
is the quality and merit of objectives. 

Every one at all familiar with the subject is 
aware that even experts differ in their opinion 
as to the merit of any one objective. Some 
buyers will place implicit confidence in the 
judgment of any well known microsoopist. 

An eminent histologist had a one-fifth made 
by Tolles two years since, of which he Bays: 
"It combined in the greatest degree resolution 
of lined objects with penetration. It was the 
best lens in all respects for the ordinary and 
extra work of the histologist I ever saw.*' That 
objective is now in London, and has been tried 
by certsin very eminent men there— men whose 
reputation is world wide. Mr. L says: 

"My one-fifth is the worst lens of Tolles' make 
I ever saw." Mr. W says: "It is very 
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superior in ftU its points, sspedsJly its fine 
field." 

Here are the opinions of three experts upon 
the same thing, either one of whioh alone 
would bj many be taken as conolusiTe. On 
what or whom is a pnrohaser to rely? I see but 
one way; that is to educate himself and use his 
own judgment, with the full assurance that 
when he has exercised it some will disagree 
^thhim. & 



"^ Oleaningr thin Glass OoTsrs. 

Ei. Am. Jour. Mcro§oopy^l dean thin glass 
coYers of balsam by letting them lie over night 
in strong soap suds; the balsam will then scrape 
off easily. This would not answer with very 
thin covers. F. H. 

Aug. 28, 1876. 

[We are in the habit of throwing all soiled ooyen 
into a wide-mouthed bottle oontainiDR solution of 
potash or soda, and allowioff them to loaliuntU 
wanted. Eyen rain water will remove balsam aud 
yamish from glass, if time be giyen. After a few 
days or weeks soda or potash will so act upon bal- 
sam or cement that a very slight shakiDg, so slight 
as not to ii^nre the thinnest coyer, will remove all 
adheiiDg matter. The covers may then be washed 
in water and cleaned in sulphuric add. bichromate 
of potash and sulphuric add, or any otner medium. 
In this way the long-eontinuea action of the 
cleansing fluid is substituted for delicate manipula- 
tion.— Ed. A. J. M.] 



Colored Glaas for Batomologicml Cases. 
At a meeting of the Entomdogioal Sodety of Bd- 
ginm, some time ago, M. Capronnier was charged 
to make experiments as to the influence of diffeient 
colors of glass on insect collections; the object 
being to preserve collections from the decoloration 
which green and carmine parts espedaUy undergo 
in daylight He operated with four tints of glass- 
yellow, yiolet, green and blue— dso with uncokired 
glass. It was found that ydlow is the best pre- 
servative; after 00 days it was the only color whioh 
left carmine nearly quite intact. It is not an abso- 
lute preserystiTe, for at the end of this time the 
tint was slightly altered. It seems that the only 
way known at present of keeping coUectlonB abso- 
lutely intact is to keep them in darkness. 

OeraataAtlon of 8c«ds Im lee.— A full inves- 
tigation of the limit of lowest temperature at 
which plants may germinate has recently been 
made by M. Haberlandt. The experiments were 
upon wheat, rye, barley, red beet, rape, lucerne, 
poppy, and many other seeds. Several hundred 
seeds wereTemployed of each spedes, and every 
fourteen days the seeds were taken out of the ice- 



chest, whose temperature was kept constant be- 
tween 0^ and 1^ C, and examined in a space whose 
temperature was under freedng-point. In forty- 
five daysadedded beginning of germinatkn wm 
obaeryable in dght different spedes. In four 
months it had continued to progress in a minority 
of these; the rest bad stopped. In fourteen speoiss 
there was no germination. K. Haberlandt is of 
opinion that those seeds which can genninate at a 
lower temperature than others of the same spedes 
will give plants that require a less amount of hest 
for their complete development than the others, 
and thus by artifldal sowing hi odd spaces a means 
is at hand of obtaining spedes soon ripe and need- 
ing Uttle heat. Of all the seeds which had re- 
mained for four months in the ice-chest, only a few 
were found capable of development when brought 
into a warmer temperature of 16^ C. These resnlts 
arc certainly very curious. 

Mleiw-Pbotocmplu Im HUtolofjr, Normdand 
PathdogicaL By Oarl Sdler, M. D., in conjunc- 
tion with J. Gibbons Hunt, If. D.. and Josedi 
O. Bichardson. M. D. No. 4. Fhihiddphia: J. H. 
Ooates ft Co., 832 Cheatnut street 
This valuable publication continues to nuke 
satisAustory progress, and maintains its usosl 
standard of excellence. We are glad to see that it 
has been recdved with great favor in England, 
where the well known London house of MacMiHan A 
Go., publiBhen of The PraatUkm^, and of Naiun, 
have undertaken its publication. We undentsnd 
that a very large edition is required for the European 
market. 



Ftnt Book of Zoology. By Edward 8. Morse, Pb. 

D., late professor of Comparatiye Anatomy and 

Zoology m Bowdoin College. Second edition. New 

York: D. Appleton&Co. 

The fact that this exceUent Uttie book reached 
a second edition within a year after its publication, 
is sufadent evidence that it supplies a distinotlr 
felt want. It is intended for a dass-book for pupils 
who are not very ftur advanced, and the author has 
therefore sought to give clear and complete views 
of special departments of aoology, rather than a 
condensed statement of general prindples. Thus, 
very exceUent though brief chapters on molluscs, 
insects, spiders, crustaceans, etc., giring in many 
cases the life-histories of the more important spedes, 
introduce the student at once to practical zoology 
and impart a direct interest which no other method 
could do. Very good directions are also given for 
collecting and preserring specimens, so that from 
the first the pupil is taught to find his own subjects 
for study, as well as hiitiated into the best methods 
of examining them. 

For example, we find frill directions for making 
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nMot boxes and gathering and paitlng up inseota 
form elementary ooUeotion, and these diteotione 
we 10 aimple and the matraial bo eaailj obtained, 
that siy bright boj or gfarl can readily follow them. 
And, by the way, let oa here call the attention of 
Profeaaor Morse to a cnriona verbal miatake which 
ooonrsinthia part. He directa themtndent toont 
hifl oork into Unenge-^haped pieces, meaning thereby 
into diaea or very abort cylinders. Lozeng^-^haped^ 
A8 the profeaaor will aee by refering to Webater, ia 
not the ahape of ordinary round losengea. 

Aa a work aaitable tor beginnera, whether aelf- 
tanght atadente or the pnpUa of a akiUed teacher, 
we know of no better hand-book. 



TSAV8A0TIOHS OF SOOIBTIES. 

NozB.— It will afford ns great pleaanre to pabilah notea 
of th« tranMotiona of any of oar miorofoopioal aooletlea. 
Tha Bmltad spaoe at our oommand preolndaa the in- 
MrtloB of lengthened aoeonnta of mere bnalneaa details. 

ten Fraaeleeo Mleraeeople*! Soeletjr*— At 
a regular meeting of thia Society, Tice-Preai- 
dent H. 0. Hyde in the Chair, the following ad- 
ditiona to the library were reported: "Amkbi- 
oir JouBKAi. OF Kicboboopy;** <* Monthly Mlcro- 
Mopieal Joomal; *• " Nature " (two copiea) ; " World 
of SciAMe" (two copiea); "I>*Orbigney*a Dic- 
tionaire Hiatoire Naturelle" (aixteen yolumea); 
"Grerille'a Soottiah Cryptogramic Flora** (aix toI- 
omea); **Ditton*a Britiah GonHBrra;** *'Beference 
Oatalogne Current Literature;" **TnUtBne'aSelecta 
Fongorum Carpalogia " (three Yolumea) ; " Faaiouli 
of Fungi, Fries" (fouryolumea). 

The following oontributiona to the cabinet were 
reoeired: Twenty apedmena marine alge of Pacific 
Ckiaat, firom Dr. C. L. Anderaon; diaeaaed grape | 
leavea from Mlsaion San Joae, from L C.Wooda( taken 
for examination by Mr. J. P. Moore); and ahandaome 
donation of fourteen alidea of rock aectiona of Com- 
itoekore, accompanied by the exceedingly intereat- 
ing paper from Mr. MellTiUe Atwood, which we 
gfivein ftill below. Mr. Atwood being abaent, the 
paper waa read by Mr. Hanka. Mr. Moore read a 
letter ih>m Mr. Thoa. Taylor, editor of the Mioro- 
■oopical Deparment of the Monthly Beport of the 
U.S. C^spartmentof Agriculture. Mr. Moore exhi- 
bited a section of the trunk of a pine of a yery pecu- 
liar Tsiiety, whoae hlatory he will fhUy elucidate at 
the next meeting. Dr. Wythe exhibited a aertula- 
rian pdyp from Monterey Bay coyered with dia6>ma 
of yaiioua aorta, navicuhe and aertalarie, etc. The 
•pedmen waa interesting firom ita noyelty, and the 
qneation ariaea aa to whether the polyp waa the 
habitat (tf thediatoma or the latter an accidental 
accretion. The following ia Mr. Atwood'a commn- 
nioation, aboye referred to: 

The alidea marked Noa. 1, 2, and 3, are aectiona of 
rocka firom what, at the Gold Hill portion of the 
Comstock, ia known aa the Black Dyke. The apeci- 
mena from which they are cut were taken fix>m the 



"Dyke at different deptha below the aurlaoe, at 1,100, 
1,400 and 1,740 feet. I haye madeaoarefcd examina- 
tion of them, and think they are firom a baaaltic 
rock, belonging to the daaa called Doleritea, in con- 
firmation of which, theae aectiona will be aeen to 
oonaiat of cryatals of Labradorite and Augite, imbed- 
ded in a grayish paate or matrix, in which are alao 
numerous minute partidea of magnetic iron— pre- 
senting that mottled appearance ao characteriatic of 
that cUaa of yolcanic rocka. The matrix ia a com- 
pound of the aame ingredienta. Specific grarity, 
2.7; containa ailioa, 60 per cent. 

Slide Ko4 ia a aection of Dolerite and Anameaite, 
firom Bolyerahahn, in Siebengebirge. It reaemblea 
the Black Dyke ao. much that I can hardly diatln- 
guiah any difference between them. 

Thia Black Dyke, except in some pUces where itis 
separated ttom the fissure by small mafses of 
Diorite and an altered traohytio greenstone, maybe 
said to form the /oot-vofi, or western boundary, 
of the greater portion of the Comstock Lode— though 
the term Lode can hardly be applied to the Com- 
stock, as, accordhig to the generally accepted mean- 
ing of that word, " a true Lode " should haye well- 
defined foot and hanging walls. Now in the case of 
the Comstock there is no well-deflned hanging wall. 
Indeed t&e indistinct character of the eastern 
boundary renders the determination of the width of 
the main fissure a difficult matter. 

The main fissure with the dyke for a foot-wall, 
dipa eaateriy at an angle yarying fiK>m 45 to 56 de- 
grees to a depth of upward of 1,000 feet; but the 
inclination afker that appears to gradually dhniniab, 
and in some of the lower workings it is said to be 
less than 86 degrees. 

The main fissure does not carry much ore. The 
bonanzas or rich ore bodies are found in separate 
fissures, which branch off and rise nearly yertically 
from the foot-waU. They are from two hundred to 
many hundreds of feet apart. 

The old plans (cross-sectlonB) of the Ophir, 
Mexican, Sayage, etc., ahow that theae branch 
fiasurea riae in a wayering line to the aurface, 
giying that T like appearance to the worUnga at 
the croppinga. They do not in their course, how- 
eyer, follow the irregularities of the foot-wall, so 
that at different points they run into it again. Aa 
depth ia attained they do not reach the aurface, 
but only rise to a limited height aboye the foot- 
wall, rendering croaa-cutting trom it the beat and 
aafeat trial to make for proving the yalne of the 
ground. The rock occupying the apace between 
theae fiaaurea ia an altered trachytic gretenatone, 
but aa the difference between it and the unaltered 
oyerlaying rock ia not eaaily recognized by the 
naked eye, the importance of a microacopic ex- 
amination of theae rocka, aa the trial of croaa-cut- 
ting progreaaea, cannot be OTcr-eatimated. I need 
not add that to croaa-cnt in the unaltered rock 
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would be a fearful waste of lime and money. From 
all appearanoei iheie braneh fluoreB may oontinae 
to be met with at muoh greater depthi than even 
the most sanguine hare been led to suppose. 

Argentiferous gold has lately been found mixed 
with the silTer ore in some of ttie deepest woridngs 
(2,000 feet) in folly as large a proportion as when 
the mines were only a few hundred feet deep. 

Slides Nos. 5 and 6 are seotions from the unaltered 
trachytio greenstone. Spedilo gravity 2.7; con- 
tains silica 62 per cent 

Slides Nos. 7 and 8 are sections of the altered 
traohytic greenstone, spedflc grsTity 2.656, contains 
silica 62 per cent. The green mineral so conspicu- 
ous in these altered rocks is smaragdite. Slides 
Nos. and 10 are sections from what may be called 
'*True Horse,** found in the ore bodies; spedflc 
gravity, 2.5; contains silica 85 per cent. 

I have often felt greatly humiliated when asked 
the name of the rock in some of the Oomstock mines 
which I was examining, and, like many others, bad 
to cover my ignorance by telling them it was " por- 
phyry." 

Slides Nos. 11 and 12 are sections from the Com- 
stock ore, showing how the argentiferous gold is 
mechanically mixed with the silver ore. 

Slides Nos. 18 and 14 are sections cut from rock 
taken from different points on Mount Davidson, 
and sent to me as specimens of the Mount Davidson 
syenite. On examination it will be seen that the 
feldspar is not orihodcue, so that it is a Diorite, 
instead of a syenite. I will try and procure some 
more specimens and lubmit them to the Society at 
some ftiture meeting. 

I am greatly indebted to my friend Mr. Hanks for 
having kindly assisted me in determining the 
amount of silica in the different specimens, and 
also for helping me in taking the specific gravity of 
them. Melvii«ij[ Atwood. 



EXCHAKGES. 



Subscribers who have a surplae of interesting mi- 
croscopic material, or objects in any department of 
natural science, which they wish to excnange, may 
announce it. without charge^ in this column. The 
following rules must be observed: 1. The privilege 
of announcing an exchange is confined to suo- 
soribers. 2. Exchakoxs only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
careftu about the address. 

Wanted, slides of pathological or anatomical pre- 
parations, in exchange for diatomacan fossil and 
other well mounted objects. Ohas. Oaylord, M. D., 
Otsego, Allegan County, Mich. 

Diatomaceous earth from Berlin, Prussia; also 
from Richmond, Vs., in exchange for other mate- 
rial. H. B. Chamberlin, Syracuse, N. T. 

Specimens of the marbles, granites and minerals 
of Vermont, in exchange for western minerals, or 
good fossils; minerals and fossil woods from the far 



West specially desired. Dr. Hiram A. Cutting, 
State Geologist, Lunenburgh, Essex county, Vt. 

Mounted scales of Lepisma saocharina in ex- 
change for any other mounted objects. Address 
N. 0. Small, Yarmouth Port, Mass. « 

Slides of Polvaoa coralline and seeds (opaque) to 
exchange for Interesting objects. Biohard Allen, 
146 North Fourth street, Troy, New York. 

Slides of pollen of Agave Americana and other 
southern United States fiowers, for any well 
mounted objects. Mat Stuart Beard, Box 1817, 
New Orleans, La. 

For spines of Echinus send oMects of intere§t, 
Pdycystina espedally, to F. F. Stanley, 40 Pearl 
street, Boston. 

Pure guano, containing diatoms, in half-ounce 
packages. Has been washed in pure water. Any- 
thing of interest accepted. E. W., Box 4875, New 
York oi^. 

Wanted, slides of diatomacie or foraminifera in 
exchange for pathological preparations. Geo. A. 
Pieraol, 1,110 Spring Garden street, Philadelphia, Pa. 

For Amitiliff LupukuExsLf showing lupulin citb- 
tals, send stamped envelope to Biohavd Allen, 146 
North Fourth Street, Troy, N. Y. 

Wanted in exchange, well noounted specimens for 
mounted sections of either lung or kidney speci- 
mens, showing perfect minute anatomy of these 
organs. Also, injected sections of human stomach, 
mounted, for other histological specimens. C. E. 
Nichols, M. D., 14 Fourth street, Troy, N. Y. 

Slides of fossil diatoms from Nova Scotia, for any 
other mounted objects. G. 0. G., Box 2(Kf5, Bock- 
ford, ni. 

Slides of Arachnoidisons Ehrenbergii, in stfu, on 
seaweed from Santa Orua, CaL, for other mounted 
objects. 0. Mason Einne, No. 422 California street, 
San Francisco, Cal. 

Very fine gold-bearing quartz from Oallfomia, for 
other well-mounted objecte. S. R. Hatch, Box 856, 
Milford, Mass. 

Foraminifera, very choice, and diatomaceous 
earth, in exchange for interesting materiaL George 

B. Scott, Box 5646, New York City. 

Wanted to exchange, periodically, filterings from 
the water supply of Baflklo for the same of any 
other dtv. D. S. Kellicott, 119 Fourteenth street, 
fiulBdo, N. Y. 

Boettdia laoeraia, Puo, Tumihii^ and Pue, acu" 
Leata, in exchange for other unmounted fungi. W. 

C. Stevenson, Jr., 1,525 Green St., Philadelphia, Pa. 
Slides of "Sonorous Sand," ih>m Sandwich 

l8landS|Very interestixig, for any well mounted ob- 
jects. W.G.C, Box 1774, Boston, Mass. 

" Bough " material, or mounted slides of Lake 
Superior Diatoms, for other microsoopio objects. 
Dr. T. U. Planner, Springfield. Mo. 

For sections of Oharob Seed, for the polariscope. 
and of Mowa Seed, showing oleo-resin glands, send 
other good objects to B. H. Philip, 28 Prospect 
street, Hull, England. 



Books i;rAat«<U-Address, stating condition and 
lowest price, E. W., care Ambbigan Joubkal or 
MiOBOSOOPT, 87 Park Bow, New York. 

" Micrographic Dictionary.** Second edition. 

HassaU^ <<Fresh Water Algtt.** 

Smith's "Synopsis of the BriUsh Diatomaeee.** 

Caspar's "Forensic Medicine." 4 vols. 

J^'araday's "Electrical Besearches.** 8 vols. 

'* Botany of the Stote of New York.** 2 vols., 4to. 

HoltKapfel*s " Mechanical Manipulation." 
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The Pkilosophic Chicken. 

Most strange ! 
Most queer,— aJtboagh most excellent a change ! 
Shades of the priaou-honse, ye diaappear ! 
Hj fettered thoughts have won a wider range, 

And, like my legs, are free; 
No longer huddled up so pitiably: 
Free now to pry, and probe, and peep and peer, 

And make these mysteries out 
8haU a fk«e-thinking ckioken Uve in doubt ? 
For now in doubt undoubtedly I am: 

TUs problem's very heavy on my mind, 

And Fm not one to either shirk or sham: 

I won't be bUnded. and I won't be blind I 

Now, let me see; 

FirMf I would know how I got in there f 

Then, where I was of yore ? 
Boidet, why didn't I get out before? 

Bless me I 
Here are three puzxles (out of many more). 
Enough to give me pip upon the brain I 

But let me think again. 
How do I know I ever vhu inside ? 
Kow I refleot, it is, I do maintain, 
Lets than my reason, and beneath my pride 

To think that I could dwell 
In such a paltry, miserable cell 

As that old shell, 
or course I couldn't I How could / have lain, 
Body and beak and feathers, legs and wings, • 
And my deep heart's sublime imaginings. 
In there ? 

I meet the notion with profound disdain; 
It's quite incredible; since I declare 



(And I'm a chicken that you can't deceive) 
What I oanH undenUtttd I wonH bdieoe. 
Where did I come from, then ? Ah I where, indeed? 
This is a riddle monstrous hard to read. 

I have it 1 Why, of course, 
All things are moulded by some plastic force 
Out of some atoms somewhere up in space, 
Fortuitously concurrent anyhow:— 

There now 1 
That's plain as is the beak npon my face. 

What's that I hear? 
My mother cackling at me 1 Just her way. 
So prejudiced and ignorant, 1 say; 
So fiur behind the wisdom of the day I 

What's old I oan*< revere. 
Hark at her: ** Tou're a little fbol, my dear, 

That's quite aa plain, alack 1 
As is the piece of shell upon your back I" 
How bigoted I upon my back, indeed 1 

I don't believe it's there: 
For I oan'tses it; and I do deolare. 

For all her fond deceivin', 
What leanH see, / never wUl bdieve in ! 

^Lemare Hour, 



—The programme for the next French Interna- 
tional Exhibition, 1878, has been published in the 
Jfmmak CffldeL The regulations are substantially 
the same as in former exhibitions. The building is 
to be a long parallelogram, and will be divided into 
rectangular stripes, two of these stripes being 
allotted to special divisions, one for France, and the 
other for foreign countries. 
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The object of the JomurAL or MiOBoeoory if to 
difAue a Knowledge of the beat methode of miiig i 
the mioroioope; of all Ttlnable faD|»ro?eiiie&ti in , 
the instmment And ita aooeaioriei; of all new 
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who nae the microioope for pnrpoeea of goieral 
■natmction and eren amnaement, and who deabe, 
in addition to the information afforded by tezt- 
booka, anoh a knowledge of what othera are doing 
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upon popular mieroeeopical topica. They will in i 
gOQenObe folly illuatrated. 
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In anawer to enouiiiea, auch information aa may m 
at our command. I 
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Qlabigtrim. 

GBEAT deil has recently been said 
and written about the BlMgvrinm^ 
and many of onr readers donbtlees have, in 
their oolleetion of mietoeeopio objeots, tdides 
of this irell-known f oraminifer. Gompar- 
Atitely few persona, howeter, otitside of 
professional natnraUsts, know wliat the 



the seaside, and which we are at once in- 
clined to class with oysters, dams and shell 
fish in genecaL Bat if we examine them 
more doeely we shall find that the majority 
of these shdls belong to ereaiores entirely 
different from molluscs or soHsalled shell fish, 
and that they are as far below these last as 
/A6y are below birds or lisards. To the 
ordinaiy mind, nothing thai is animated 




Fig. 1.— OLOBIOSBDVA BULLOtDEP. 



9lMfferina is, or the place which it ocoa- 
pies in nature. 

If we take a qnantity of the sand which is 
found in the bins of ilie sponge dealers, or 
which may be shaken from any new sponge, 
and examine it under the microscope, we 
shall find that it contains a large proportion 
of Tery minute shells, which resemble some- 
what in appearance the ordinary shells of 



can be lower than the oyster and the clam — 
the latter being the proverbial representa- 
tion of mere animal life in its supposed low- 
est form. But if we examine the oyster 
closely, we will find that it has special 
breathing, digesting and assimilating or- 
gans—in a word, that it is highly organized, 
while the Qlohigerina is an almost unor- 
ganized mass of the lowest form of liviDg 
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matter, oontained in a oaloareona 
shell. And yet largely by snoh lowly or- 
ganisms haye the oretaoeoos formations 
which exist all oyer the world been bnilt xxj^ 
and at the present day, in almost eyery 
latitude, they are busy extracting from the 
sea water the soluble earthy matter which 
it contains, and depositing it in a sheet oyer 
the bed of the ocean. The predse mode in 
which this is done was for a long time un- 
known, naturalists being uncertain as to 
whether the Olobigerince liyed at the bottom 
and died there, or whether they liyed near 
the surface, and when dead fell in a con- 
tinuous shower on the ocean bottom. 
Ehrenbergh was a strenuous adyocate of 




Fig. 2.— oBBUiiiNA xnnyxBSA. 

the first theory, and we belieye that for a 
long time Prof. Huxley was inclined to 
agree with him. Our own Prof. Bailey, of 
West Point, propounded the opposite the- 
ory, which has now come to be uniyersally 
held by the best naturalists. 

The dead shells of QlobigeHnce, as usually 
mounted, present the appearance shown in 
Fig. 1. On a slide now before us, they vary 
in size from the one-thirtieth to the one- 
hundredth of an inch in diameter — the lat- 
ter being little white specks just clearly dis- 
cernable. It will be seen that they are 
composed of several globular cells, aggre- 
gated together as in the engraving. Of the 



dass to which these belong (the foramin- 
if era) there are an ahnost infinite number 
of species. One of the simplest is shown 
in Fig. 2. At first it was thought to be a 
mere fragment of the f oraminifer shown in 
Fig. 1, but subsequent examination showed 
that it was a perfect organism forming a 
species by itsell 

When dead, however, these ereatores pre- 
sent an appeonmce very diiteent from that 
which they exhibit in the living condition, 
and the following exoellent descniption, 
which with the figures showing the living 
organisms, we quote from a deaoription of 
the Challenger expedition, published in a 
recent number of Nahtr^ oannot fail to 
prove of great interest tp our xaadeni: 

*<InaU seas, from the equator almoel to 
the polar ice, the snrfaoe-water contains 
QkbigerifUEn They ace more abundant and 
of a larger siiM in wann a^aa; several varie- 
ties af*ai,ning a large aiae, Mid presenting 
marked vioietal ohMaotar, are f (fund in the 
inter-tropioal area of the AUantia In the 

UmimtA fiis^prtHt 1k|7 iu» leas numer- 
ous and smaller, while farther south they 
are still more dwarfed, and only one variety, 
the typical Ohbigwrinm huMoidu^ is repre- 
sented. The living Qhhigerinm from the 
tow-net are singularly different in appear- 
ance from the dead shells we find at the 
bottom. The s^ is clear and transpa- 
rent, and eadh of the pores which penetrate 
it, is surrounded by a raised crest, the 
orest round adjacent pores coalescing into a 
roughly hexagonal network, so that the 
pore appears to lie at the bottom of a hex- 
agonal pit At each an^eof this hexagon 
the crest gives off a delicate flexible calcare- 
ous spine, which is sometimes four or five 
times the diameter of the sheU in length. 
The spines radiate synmietrically from the 
direction of the centre of each chamber of 
the cell, and the sheaves of long transparent 
needles, crossing one another in different 
directions, have a very beautiful effect 
The smaller inner chambers of the shell are 
entirely filled with an orange-yellow granu- 
lar saroode; and the large terminal chamber 
usually contains only a small irregular mass. 
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or two or three small masses ran together, 
of the same yellow saroode stnok against 
oim side, the remainder of the chamber 
beiu^ empty. No definite arrangement, 
and no approach to stmotore, was observed 
in the aarcode; and no differentiation, with 



carmine solntion. The presence of scat- 
tered particles of bioplasm was indicated by 
minute spots here and there thronghont the 
whole substance which received the dye. ^ j 
When the living Globigerina ia examined 
under very favorable circumstances, that is 




Fig. 3, — OBBULINA, in the living condition. 



the exception of bright-yellow oil-globules, 
very like those found in some of the Badio- 
larUnSt which are scattered apparently 
irregularly in the saroode, and usuaUy one 
very definite patch of a dearer appearance 
than the general mass colored vividly with a 



to say, when it can be at once placed under 
a tolerably high power of the microscope in 
fresh still sea-water, the sarcodio contents 
of the chambers may be seen to exude grad- 
ually through the pores of the shell, and 
spread out until they form a kind of floccu- 
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lent fringe round the shell, filling np the 
spaoes among the roots of the spines and 
rising up a little way along their length. 
This external oioating of sarcode is rendered 
yerj yisible by the oil-globules, whioh are 
oyal, and filled with intensely -colored sec- 
ondary globules, and are drawn along by 
the sarcode, and may be seen, with a little 
care, following its spreading or contracting 
movements. At the same time an infinitely 
delicate sheath of sarcode containing minute 
transparent granules, but no oil granules, 
rises on each of the spines to its extremity, 
and may be seen creeping up one side and 
down the other of the spine with the pecu- 
liar flowing movement with which we are 
so familiar in the pseudopodia of Qromia 
and of the Badiolarians. If the cell in 
which the Olobigerina is floating receive a 
sudden shock, or if a drop of some irritating 
fluid be added to the water, the whole mass 
of sarcode retreats into the shell with great 
rapidity, drawing the oil-globules along 
with it, and the outline of the surface of the 
shell and of the hair-like spines is left as 
sharp as before the exodus of the sarcode. 

" There is still a good deal of obscurity 
about the nature of OrhuUna universal an 
organism which occurs in some places in 
large proportion in the globigerina ooze. 
The shell of OrhuUna is spherical, usually 
about *5 mm. in diameter, but it is found of 
aU smaller sizes. The texture of the mature 
shell resembles closely that of Olobigerina^ 
but it differs in some important particulars. 
The pores are markedly of two different 
sizes, the larger about four times the area 
of the smaller. The larger pores are the 
less numerous; they are scattered over the 
surface of the shell without any appearance 
of regularity; the smaller pores occupy the 
spaces between the larger. The crests 
between the pores are much less regular in 
OrhuUna than they are in Globigerina; and 
the spines, which are of great length and 
extreme tenuity, seem rather to arise ab- 
ruptly from the top of scattered papillaa 
than to mark the intersections of the crests. 
This origin of the spines from the papilln 
can be well seen with a moderate power on 



the periphery of the sphere. The spines are 
hollow and flexible; they naturally radiate 
regularly from the direction of the centre of 
the sphere ; but in specimens which have been 
placed under the microscope with the great- 
est care, they are usually entangled together 
in twisted bundles. They are so fragile 
that the weight of the shell itself, rolling 
about with the motion of the ship, is usually 
sufficient to break off the whole of the spines 
and leave only the papillsd projecting from 
the surface in the bourse of a few minutes. 
In some examples, either those in process 
of developement, or a series showing a vari- 
etal divergence from the ordinary type, the 
shell is veiy thin and almost perfectly 
smooth, with neither papill» nor spines, nor. 
any visible structure except the two classes 

of pores, which are constant** 

• • •' ■ '■ ■ " ■ 

Pinus Tubtreulata. 

AT a recent meeting of the San Francisco 
Microscopical Society, Mr. J. P. Moore 
presented some transverse and longitudinal 
sections of cones of Pinus tuberculata, accom- 
panied by the following interesting paper: 

In a recent visit to the Sierras, I had an 
opportunity to make a study of some of the 
peculiaritiesof this very interesting pine. It 
can not be said to be a common tree, in the 
ordinary acceptance of that term. It is 
mainly confined to the Sierras, and at an 
elevation of about 8,000 feet It seems to 
prefer the southern slope of the mountain, 
where the soil is very dry, and where it can 
be fully exposed to the sun. It can be 
readily distinguished by the fact that, un- 
like other pines, it bears its cones on the 
main trunk of the tree, giving it a singu- 
lar appearance, as they are arranged around 
the trunk in almost a circle. Usually, five, 
though often seven cones, compose the 
circle. Sometimes two or three of these 
circles of cones will be closely crowded 
together, overlapping each other as they 
hang down. 

A peculiar feature of these cones, and one 
worthy of your attention, is the manner of 
their attachment to the trunk. You will 
observe that the bases of the cones rest 
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against bark, and that they are so finnly 
fixed aa to bear the preaanre of aeyeral hun- 
dred poonda withoat breaking off. Theee 
cones appear npon the trunk while yet the 
tree iaqnite young, and yet the aaoceasive 
layers of growth of the tnink rarely ever 
surround and bury them. The petiole of 
the oone aeema to lengthen, but not quite 
fast enough to keep pace with the growth 
of the trunk, ao that in many instanoea it 
would seem aa if the preaaure of the aubja- 
oenttiaaue againat the baae of the oone haa 
forced it out, leaving a hole where the pet- 
iole entered the older wood. Nature haa 
alaomade good proviaion for the preaerva- 
tion of the aeed. The oonea are very com- 
paet, and coated with a reeinoua coating, 
wMoh iuaurea them againat cracking open. 
The conea are never ahed until the tree diea 
or haa been felled, and then not for a long 
time do they open. I have apeoimena now, 
seyen to ten yeara old, which, though ex- 
posed, have not yet opened their conea. 

In the foreata where thiapine abounds 
the treea are all of the aame age. Thia may 
readily be accounted for from what I have 
said of ita cone ahedding. It haa no apeoial 
Talne aa a tree of commerce, but finds, or 
should find, a place aa an ornamental tree. 
It thiivea, though, poorly in our vicinity. It 
tarely ever attaina great height. 



Dr. Pbipson on Diatoms. 

BT ▲. MEAD XDWABIM9, X. D. 

rpHE microacopic world, and, in fact, 
^ naturaliata in general, owe thanks to 
theAxsBioAN JomtNAL OF MiOBOSOoPY for 
its expose of Prol P. B. Wihson*a abeurd 
paper publiahed in SiUiman'a JoumdL for 
Jane, 1876, and it muat alwaya remain a 
matter of aurpriae that the editora of that 
periodical could have publiahed it Of 
coarse anybody with the alighteet know- 
ledge of the diatoma could aee through the 
B^ow aham, but the worat point in the 
ii^fttter ia the fact that farmera, on the 
teoommendation of auch "acientista" 
ahoold lay out money for auch, to them, 
QMleaa stuff aa the Virginia infusorial earth. 



and thereby, at the aame time injure their 
aoil by diluting it with barren silica. Some 
yeara aince a gentleman in Maaaachusetts 
diacovered on hia farm a deposit of diatoms, 
and kindly sent me specimens of it ^t the 
same time I was informed that he was using 
it as a fertilizer. I warned him of thedui- 
ger, but too late. He learned by experi- 
ence that even graaa will not live when cov- 
ered over with an impervioua layer of moiat, 
finely divided ailica. 

It ia lamentable that certain gentlemen 
wiU not inform themaelvea with regard to 
particular brandhea of adence before they 
"ruah into print" One would have thought 
that Prol l^dall'a unfortunate experience 
in the field of practical medidne concern- 
ing the germ theory of typhoid fever would 
have aerved aa a warning, but it would aeem 
that auch ia not the caae. 

Now we have Dr. T. L. Phipaon, a pretty 
good dhemiat, we believe, publiahing in the 
London Chemical News^ of September 8, 
1876, an analyaia of the infuaorial earth of 
Barbadoea, ao well known to microeoopists 
everywhere. As to the analysis itself, noth- 
ing can be said, but as to his mioroacopical 
examination of it, I do moat eameatly pro- 
teat Beading it, I am reminded of what 
my good friend, the late Dr. Walker-Amott, 
once pointed out in hia vigoroua manner to 
me— that there are microacopiata and natur- 
aliata. Dr. Phipaon may be a microacopiat, 
but if he be 80, he is a very young one. But 
he certainly ia not a naturaliat. And here 
I may, I think, with benefit to many, quote 
Dr. Amott'a remarka on thia aubjeot I had 
written to him, introducing myself as a 
brother microscopist, hoping thereby to 
secure his goodwill Hisreply was, "lam 
afraid you mistake me and my pursuits. So 
far from being a microscopist I wage war 
with the fraternity, and I have on that 
account refused to become a member of the 
Microscopical Society of London. I con- 
sider that a microscopist looks on every- 
thing as subservient to the microecope, and 
that whatever he sees and which appears 
distinct to the eye, he thinka ought to be 
deaoribed or figured aa distinct. I am, on 
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be other hand, a natoialisfc, a botanist in 
partionLir, and use the mioroeoope, dmple 
or oomponnd, as a neoesBary evil, merely to 
enable my eyee to see bettor minute strao- 
tnres; but whether these difPerenoes amount 
toippecific or generic importance, or are 
only peculiar forms of one species, is the 
result of analogy, a mental process which 
can only be attained by a training in botany 
in all its branches, for many years. A mi- 
oroscopist is to a naturalist what a gafdener 
is to a botanist. In general, microscopists 
are amateurs carrying on some other pro- 
fession, and not having their attention de- 
voted uninterruptedly to natural history. 
In fact few microscopists know anything 
of the laws of natural history for genera or 
species; and therefore the species created bj 
them are in general worthless.*' Unfor- 
tunately these words, which were penned 
twenty years ago, apply just as well at the 
present day. Most of our mioroscopiBts 
are not naturalists, but fortunately many of 
our naturalists now are microscopists. Of 
course a botanist who grows his own plants, 
and is his own gardener, will know more 
concerning their habits and peculiarities 
than he would if he only studied such speci- 
mens as were brou^^tto him by a collector. 

Dr. Phipson, as I have said, has shown 
himself not to be a naturalist, and, at the 
same time, I fear not much of a micro- 
scopist, for there are few mere microscopists 
who could not correct the errors in his 
paper, which are as follows. He says that 
'* the genera most easily recognised in these 
deposits "—and, as he mentions the analysis 
of a fresh water deposit from Pay de I>ome 
(France), made by Foumier, we are some- 
what in the dark as to whether he is enu- 
merating such forms as are to be found in 
the Barbadoes deposit alone, or in the 
French one likewise — " with the aid of a 
moderately powerful microscope (200 to 260 
diameters), are Desmidium, Euastrum, 
Xantidium, Peridinium, Gk>mphonema, 
Hemanthidium, Pinnulctna^ Navicidaj Ao- 
iUwcydus, Pixidula, Gallionella, Synedra, 
and BacHlaricu* I have italicized those 
which appear to me most prominent in the 



Barbadoes deposit Of these, OallioneDa, 
Desmidium, BaciUaria and Navicula are 
supposed to be plants, all the others to be 
animals. The great resemblance of these 
fossil animalcules to some of the active little 
beings in our.ditches and stagnant waters is 
very striking." Aside from the ignorance 
of the subject of which he is treating, dis- 
played in the misspelling of so many of the 
names he quotes, students of the minute 
forms will be amused to leam from Dr. 
Fhipeon that Finnularia, Synedra, Actino- 
oydus, Gk>mphonema and Himaatidium are 
jttiimftla^ But six of the forms enumerated 
gixe found in the Barbadoes deposit, whilst 
over a dozen genera of diatoms found 
therein are not mentioned. The Polycsys- 
tina, which make up the bulk of the earth, 
are not even alluded to; Desmidium is a 
desmid, found in fresh water and never 
found in any deposit; Euastrum likewise; 
Xanthidium, not Xantidium, the same. 
Peridiniimi is an animal with a membranous 
shell, and the occurrence of fossil species is 
extremely doubtful. Pixidicula, not Fix- 
idula, is a genus the existence of which is 
extremely doubtful; and Gallionella has 
been ruled out of the books. 

In short, it is unfortunate that writerB for 
scientific periodicals will not confine them- 
selves to subjects with which they are ac- 
quainted, or, at least, have their manu- 
script revised by ihom who have made 
special studies of particular branches ol 
science. It is writers of the character of 
the one I have quoted who presume to cri- 
ticise, without understanding, the works of 
Darwin, and with their feeble power attempt 
to annihilate the work of years. None are 
so well satisfied with their own knowledge 
as those who possess very little of that corn- 
modi^; and nothing makes a man so modest 
as the possession of knowledge. 

**A. little learning is a dangerons thing." 

■ % m 

— He who cannot distinguish between 
the merits of a naturalist and a collector 
had better be silent, lest, by uttering 
a word, he should betray himself.— 5«»*- 
meisttr. 
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"^ MierosMpiMil Conversazione. 

^HE gaUiering of miorosoopists and mi- 
^ erosoopes,sttnoled to Philadelphia by 
the Centonnial BKhibitton, gave oooasion 
for a meeting at the xoome of the Phila- 
^pbia Academy of Sdenoes, where those 
inteneled in the snbject might ezohange 
views and oompare instnunents. Amongst 
the well-known miorosoopists present were 
Dr. Leidy, Dr. Hnnt, Dr. Bichardson, Dr. 
SeOer, Mr. Walmaley, Mr. Ohas. A. Spen- 
cer, Mr. Oronoh and others. There was a 
^ large display of miorosoopes--oonsid- 
erably oyer one hnndred— representing the 
work of all the best known makers. Quite 
ft large number by the Becks, of London, 
Tarying from the cheapest to the best; one 
or two by Powell k Lealand, and seyeial by 
Cronch and Zentmayer, Grouch was repre- 
sented by a remarkably fine No. 2 stand of 
exquisite workmanship. This stand at- 
tncied a great deal of attention as being a 
'cally flrst-class instrument at a moderate 
price. In addition to this seyeral of his 
snudler stands were present in the hands of 
their owners. Zentmayer exhibited a yery 
fine new stand of a recent pattern, seyeral 
deyices about which he has just patented. 



The owner, Dr. Hunt, considers it the 
finest instrument in the world, and it cer- 
tainly is a yery complete stand. We hope, 
some day, to haye the pleasure of sitting 
down for an hour or two with it and its 
owner, after which we will be able to report 
more fully, the crowded rooms of a micro- 
scopical reception not being the place best 
adapted to the careful and thorough inyes- 
tigation of a new instrument. A micro- 
scope which attracted a good deal of atten- 
tion from workers was the little pocket 
microscope ol this maker. T£e whole in- 
strument packs into a case three or four 
inches square and a couple of inches deepi 
and when opened out it forms a fair-sized 
working microscope, capable of taking an 
inch-and-a-half objectiye, and quite equal 
to all ordinary requirements. As a trayel- 
ing companion it would be a little gem. 

Amongst the objects shown were some 
yery fine stained tissues by Dr. Hunt and 
Mr. Walmdey. The collection of the for- 
mer (both animal and yegetable) is yery 
large, and many of the specimens are of 
great yalue from the special features which 
they display. Mr. Walmsley is acquiring a 
deseryedly high reputation for the excellent 
character of his work. Dr. Bichardson 
showed the circulation of the blood in the 
tail of the triton by means of Mr. Holman's 
life-slide, one of the most efTectiye con- 
triyances for this purpose that has eyer 
been deyised. The so-called droulation of 
the sap in plants was yery beautifully shown 
under seyeral instruments, but by none 
more effectually than by Mr. Grouch under 
his large instrument with dark ground 
illumination produced by the paraboloid. 
Our American makers haye neglected too 
much these special methods of illumination, 
and haye depended altogether upon the 
mei^ quality of their objectives. Not that 
the latter should be ignored, or any less 
degree of importance attached to it than 
has been done, but at the same time the 
other should not be left undone. Our 
English cousins, by means of their special 
and not yery expensiye deyices, obtain re- 
sults that we find it difficult, or, rather, im- 
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poasible to eqnaL One reason why Oronoh's 
instrument's are snoh general favorites ia 
that special attention has been paid to these 
too often neglected points. 

Altogether the meeting was a most plea»> 
ant and instmotiTe one. It brought to- 
gether face to face a large number of men 
who had known each other by reputation 
for years, but who had not previously met» 
and it afforded such an opportunity for com- 
paring the different f onns of nderosoopes 
as does not often occur. 
■ e > 

X Drawing to a Closo. 
/^NE more number will complete the 
^ present volume, and fulfil the promise 
which we made to our subscribers when, in 
our first issue, we appealed to them for sup- 
port. It is a source of great gratification to 
us to know that our little journal has been a 
welcome visitor to many households, and we 
have positive assurance that it has done 
much to advance the cause of microscopy, 
and to increase the interest which is now 
felt in everything that relates to this instru- 
ment, and to the discoveries made by its 
agem^. And so cordial and general has 
been the support which we have received, 
that the stability of the journal is completely 
assured. 

When we first announced a journal of the 
character which we promised, at the low 
price of fifty cents a year, many persons at 
once concluded that either the enterprise 
must fail, or the journal must become a 
mere advertising organ for some commer- 
cial enterprise. That it has not failed, the 
present issue amply testifies; that its columns 
have never been sullied by any ''axe- 
grinding" articles, our readers can detennine 
for themselves. And as it has been in the 
past, so it will be in the future. During the 
coming year we intend to introduce many 
improvements, but in no case shall we devi- 
ate from the general principles which we 
first laid down for our guidance. 

During the past year we have received 
many urgent requests to enlarge the journal 
and increase the price. That we may en- 
large the journal slightly, if our success next 



year bean a reasonable ratio to that of 
the year that is past, is not impossible, bat 
we must respectfully decline, under any cir- 
cumstances, to change the price. Our object 
was to publish a journal to the taking of 
which, even by a school boy, the price 
should be no hindraaoe, and we intend to 
doit. 

Itis not improbale, however, that if we 
receive snffieieiit encouragement, we may 
issue a montiily supplement containing srti- 
des of a higher grade than those suited to 
the daas for which the journal is now pre- 
pared. This would be asimple and effectual 
method of meeting thedifliculty. We must 
remind our readers, however, that if they 
wish to see the journal improve they must 
exert themselves in its behalf. We cannot 
appeal to agents or news-dealers, for the 
simple reason that our price is too low, bat 
we would impress upon every subscriber 
that each addition to our list enables us to 
make a better journal for those who have 
already subscribed. 
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^ The Carpet Anihrenut. 

tTbe following nols in regard to the new pest 
whioh thxeatent utter destraotion to the oarpeta in 
lome looalitiei, has been handed to us bv the well- 
known e&tnmologiat, A. 8. Fuller, editor of the 
Rural ISfmc Yorker, We hope to gire a figure of 
this beetle in an eaxlj number.— JEd. A. J. K.] 

THE An£kreni as a genus are well known 
pests of mtLseums of natural history 
the world over. There are numerous species, 
some half-dozen of which are found in this 
country, including the well-known An^re- 
nu8 mtisceorum, limf, the great enemy of 
collections of natural history, especially of 
stuffed birds, insects and other zoological 
specimens. But the Anihrenus I^ndus of 
Leconte appears to frequent carpetB and 
is particularly destructive to the former. 

My first specimen came from Oregon. 
The next reoeived came from Oentral New 
Tork, where this pest had received the name 
of *' the Oalifomia Carpet Moth,** probably 
because some one had recognized it as the 
same insect which had been found infesting 
carpets in Oalifomia, but it is not a moth, 
but a beetle, and like aU the Anikreni be- 
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longing io the great order of Coleopteraf and 
to the fasuly of Dermeaiidce. 

The hura of the Ju lepidus are small 
hairy grabs, and change to pupa within the 
larval akuiy not casting of^ as do some 
other kinds of beetles, the imago or perfect 
insect emerging from the pnpaskin, passing 
ont of the old cast-off shell of the larya 
at the same time. Any one who will take 
the trouble to collect a few of the larva, 
and pat them into a e^ass bottle, with a 
few shreds of woolen doth, can obeenre 
thdr transformations. 



Biatoaoia as Food for Plants. 

[We insert the following very pleasant letter 
from the inventor of the well-known self-ad- 
juting tomtable, beoanse some of the state- 
menta whioh it contains ought to be published 
injaatieeto the Journal whidh we censured in 
oarflntartiole. At the same time, we reiterate 
oar opinion that it was a piece of unpardonable 
outtlaaaness to admit, without protest, to the 
eolmnns of such a highly esteemed periodioal 
the vagaries of Pro! Wilson. Further investi- 
gttion oonvinoes us that whatever hold the 
theory therein propounded obtained upon the 
pQblio mind, was due largely to the appearance 
of the artide in i9SSiman'« JoumaL 

la oonneotion with the letter of Mr. Oox, we 
^^ oeeasion to thank the many Mends who 
have •encouraged us by warm commendatory 
IttterB, and to assure them that if we have not 
pabliahed their communications it has not been 
^nae we did not appreciate them, but be- 
eaoaa we did not feel Justlfled in occupying the 
mall amountof space at our disposal with mat- 
ten merely personal to ourselves. It is true 
that they would have formed good advertise- 
menta for us, but on the other hand, the journal 
is now firmly established, and we prefer to let 
it rest on its own merits or demerits.— En.] 

•^ Am, Jour. Micro8oopy—Yoju article, in 
the August number of the JouBHAi., on *'Dia- 
toma as Food for Plants,** does you great credit, 
^d raiaes my opiidon of the Jottbnal. I 
^▼e watehed, with much interest, the pro- 
P^ of Prof. Wilson's wonderful paper with a 
vonderfW titie, ever since it appeared in 50- 



liman's Journal, last May, and have been very 
curious to see where It would first meet with 
something like soientlflo treatment, and suffer 
summary refutatioii, as it deserved. It is ex- 
ceedingly gratifying that, after having traveled 
halfway round the world and back, gaining in 
magnitude as it rolled from Journal to journal, 
it should at last be "flnished** near the place 
where it started. Surely our English cousins 
have not been very wide awake, and have 
missed an unusual opportunity to expose a 
Yankee trick. Th^ Potytechnic Bemew, and the 
QuarUriy JoumaH qf Sd&nce, seem to have ac- 
cepted the new discovery with unquestioning 
teith; and the only thing the MonOUy Mkro- 
8oopical Joumcd thought suspidous was the 
truly remarkable ** plate,** iHiich yon have 
copied to some purpose, but which, for the 
credit of Professors Dana, Silliman and Gray, 
be it sdd, did not originate in the Asnerican 
Journal of Sdenoe and Aria, Also for the credit 
of that journal, be it known that in its Septem- 
ber number (rather late, to be sure,) appeared 
the followiiKg cautious note: 

"iXotoma in Wheat Straio.—The article by 
Prof. P. B. Wilson, in this journal for JHUj last, 
is referred to in FHmen's Journal of Botany for 
July, with the remark that the asserted dis- 
covery * is not very likdy to meet with aooept- 
anoe among botaniats.' The real nature of the 
silioeous molds or casts whioh Prof. Wilson 
took for diatoms must have suggested itself to 
those ihmiliar with such matters, and would 
have been indicated to tibie author of the com- 
munication if this had happened to receive at- 
tention before insertion.— A. G.*' 

In reply to a note of inquiry from me, Prol 
Asa Gray courteously expldned how it was that 
this remarkable article YuA not *< happened to 
reodve attention before insertion,** audit seems 
that it occurred by what I should caU an edi- 
torial accident, during Pro! Gray's absence, 
and that he did not know of the communication 
until it was in print As soon as it did receive 
his attention he inserted the mild disclaimer 
quoted, the only &ult of whioh is its mildness. 

I am afhdd that, in view of the exposure made 
by your journal, the soientlflo world will not 
fed disposed to give Prol Wilson the beneflt 
of the charitable suppodtion that he took the 
silioeous molds or casts of stomata and cells for 
diatoms. If he drew the illustrations of 

Forms of Diatoms found in OoL Kunkel's 
Straw,'* it is hard to bdieve that he "took" 
any real things for them. 0. F. Cox. 

13 Wmiam Strtdy New York, OcL 3, 1876. 
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localities of Microscopic Objects. 

M. Am. Jour. Microaoopy—l think the plan 
of giTing the names and looalities of objects an 
excellent one, and» although I hsTe not col- 
lected many, those few are qoite interesting, 
and are all within the compass of a microscope 
magniQring not more than 100 diameters. In 
pond water, duing the months of May and 
June, I found Dapfmia, Hydraehna and Volvox 
in abundance; later in the season, Oydcps, 
Gypris, larra of JBjphemara and Oordku. In 
creek water, Oydopa, Oypris^ larra of Cfttrono- 
mu8i Foramedym, and other animalculm, Pleu- 
romgma and other diatoms, and Vortioella. The 
beantifol TUkyia hyailma I Ccuad on the under 
snrfiKse of the leayee of buttonwood trees. The 
larra of B^mtra is a Tery good object for ex- 
amining the circulation of the blood, as the in- 
ternal organs can be well seen. 

Aluoi T. Moobs. 

OMwater, MkL, OcL 12, 1876. 



^ Filtering Water so as to Obtain ths 

Uinute Organisms Contained in it. 

Ed. Am. Jour. Mierosoopy^hk your August 
number yon quote a writer in the School 
BuBetin on the subject of filtering water so as 
to obtain the minute organisms contained in it 
His method of concentrating, for such it is, 
with a conical muslin bag, is good, but I think 
I can tell you of two better ways of accomplish- 
ing the same object; both of which have their 
applications under special circumstances, and 
both of which I have used for seyeral years 
with great satis&ction. First, a modification of 
the conical muslin bag. nave a conical mus- 
lin bag, but leaye the point open, and place 
therein a one-ounce wide-mouthed phial, which 
fasten by means of string tied around its neck, 
or, better still, with a rubber ring. Now pour 
your water into it to any extent The water will 
run through the meshes of the muslin, and the 
minute organisms will gradually collect in the 
phial below. When you haye enough, remove 
the phial, turn the bag inside out and wash it 
thoroughly in dear water, replace the phial 
by another, and you are ready for another hauL 
Such a bag having a stick tied across its mouth, 
and a large cork fixed to the phial, can be towed 
after a boat or ship, and the « wonders of the 
deep ** gathered in any quantity. My second 
device I have commonly made use of in exam- 
ing potable water; and I have the sediments so 



collected from several of our large cities. Anon 
it is my intention to publish something with 
regard to what I have therein. Take a large 
glass jar of a half to one gallon capacity— a large 
beaker or*' specie jar "will do, oreven apitoher 
may be used on a pinch— fill- it with the water 
we wish to ** concentrate " at night, and let it 
stand. Next morning careftilly pour off all thei 
water except abouta pint Fill up again and 
let it stand until night Pour off again and go 
on so for at least a week. At the end of that 
time we will generally find that we have a pint 
of pretty thick sediment without the admix- 
ture of any fibres that might come firom a mus- 
lin strainer. A Mxad Edwabds, M. D. 
Ntwark, JIT. J. 



Aperture of Object-Olasses. 
291 Am. Jour. Jftcroseopy— In regard to the 
question of angular i^Mrture, it seems to me 



that Dr. Qea £. Blackham very greatiy misap- 



Hvacl«y*s Vtoit.~Piof . Huxley was most pleM- 
antly treated during his recent visit to this oonntry. 
The railroad presidents gave him palace-oar Jonr- 
neys without price, and for each of his three lec- 
tures at Ohiokering Hall he received $1,600. Be 
was also ofliBred but declined 1500 for his address 
at the opening of the John Hopkin's University. 
He carried back to England as the result of his few 
weeks* risit the agreeable sum of $5,000. 



prebends Mr. Wenham's meaning. The latter 
nowhere speaks of *'fiUse rays*** but says, and { 
rightly, I think, that "this excess of angle is a | 
Ihlse quantity, because it does not come as a ^ 
radiant from one sinfl^e positiaa in the aiisl 
foeal point, but flwm other lateral n^s of the I 
marginal 1001;** and here, I think, he states the 
reason far his position very concisely. For it 
appears very dear to me that the angular aper- 
ture of an objective is the angle formed at some 
one object or point in the field of view, and not 
an angle fbrmed in the air, between the ob- 
jective and the ol^ect And I do not see how 
any finilt can be I6und with the choice of the 
axial fOcal point, fbr not only does it ^ve a 
sUghtiy larger angle than any other one focsl 
point, but is more convenient than any other, 
and it certainly seems most natural to use it 

B.P. 
FkOadfilpMa, Oct 2, 1870. 
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St Co., of London And 
New Tori[, hATO reoentij issded % *< Ooone of Ble- 
mentAiy Inskootion in PnotloAl Biology,** by Pro- 
fettor Hoadey and H. N. Mwttn. 

u]iieroMopy«*«-.The Preeident of the Quekett 
IGfiroBQopiflAl atabt in bis recent annnftl address, 
diMUMs the question AB to whether ** microscopy ** 
UAideDoeorsnArt. HisflnAlcondnsionisttiAtlt 
ii neither sn art nor a science, hat a hAppy oom- 
poand of both. 

AfAvlnu Trti— B. Mr, J. P. Koore stAted At 
tnoent meeting of the San Fnndseo MIcroaoop- 
ietl Society that when the myoelimn first begins 
to make its appearance on the timbers in the dzifks 
of the minesi U presents a pore white appear- 
aaoB,aiidseenttobQrsl out of the wood. It b 
cdhd by the miners the LUy of the Miaes. 

lalteyHo Aieid_ ^Hiere A solntkm, stronger 
thttosBsl, is reanlred, aeetate of potassawill be 
iDQiid a feiy good scl^vnt. We hftTspsvpaced* 
pmerrallvo fluid which seems to wwk weD, by 
odilDgsiiflhAsoliilionwtlhgljfeeifne. lime is re- 
quired, howerer, fortbe potpose of testing its 
ifiilsbiity in mlorosoopio woriu This time next 
fnr we hopo to iv^sirtfbr or 



ItiimidlhAtthenesqaltegnn,of WcsImiiTbsas 
iflalmoitidentioAl with gam arable, and daring the 
pMtTesr has become an arflde of teport, some 
12,000 poands hating been gathered In Bexar 
ooiuiiy,and as moch mone beliQBen thAt And the 
MMk Xhis fan oxikdea from th* gtema and 
bnnoiiescf the mesqolte, A tolmosst s^foM spe- 
«iM cf whfafli grow In Texas, New IBnioo and 



Lsorietof Artt- 
cteentffled "TwcIyo Hoars wKb the IDoroscope,'' 
ue snnoanoed as to appear in the next year's Tol- 
mB^ScHbner*$MoaOiif, They are by Hip. Sophie 
a Herrick, and will be lUastvated by a series of 
Mgtsftakgs which she hss drAwn on the block her* 
M!f, and many of which ere new. The sobjects sre 
leleeted with exceHetit Judgement, And are as follows: 
L The Beginnings of life. 3. SiDgle-celled Phmts. 
S.Ii?erworts and Ferns. 4.ThelIioroscopeamong 
ttieFlowers. 5. Tlie Pitcher Plsnts. ft. InaeotlTor- 
oni Plants. T.PondUfe. 8. The Protoaoa. 0*The 
Bottom of the Sea. UUMicroscopioOorak. U.Bees. 
11 Ants. The first namber is before as, snd is Car 
•aperior in clearness and aocaracy to the asaal ran 
of popular articles on microscopic subjects. Some 
of these, which haye recently appeared in profess- 
edlj identiflo Jonmals, haTc been filled with cradi- 
tie«-«DgraTing8 of beePs stings, handed down for 
two hnndred years, and utterly unlike the reality, 
ttd flgores of textile fibres which no microscopist 
ooold recognize. We are glad to see that lira. Her- 
rick has combined slmpUoity with accuracy. 



TRAVSAOTIOirS OF 800ZXTISS. 

Hon.—It will afford as gnat plaasnre to pnbUsli notes 
of ttie tnmssotions of toy of our mierosoopioal socdetlM. 
TlM Umttsd spaoo at our eo mm sn d pnolodes ttie to- 
sertion of lengthened sooonnta of mere business details. 

BsiM Fsmnelseo llleroeeopi«al Society .—The 
legular meeting of the San Frandsoo Ificroscopical 
Society was held on Thursday erening, Sept. 21, 
with a good attendance of members. 

A letter was reoelTcd from Mr. 0.0. Oliver, Oor- 
responding Secxetary of the State Microscopical 
Sodety of Illinois, asking fbr exchanges in the way 
of diatomaceous earths, and correspondence on sub- 
jects of material interest to the members of the 

Society. 
Messrs. B.P.FUnt&Oo.,ofSan Frandsoo, sentthe 

Sooteiy a sample of wool which was grown in East- 
em Oregon, and found to possess the very remariL- 
ahle feature of alternate growths of black and white 
in .the staple thronghout the whole fieece. 2Jlr. 
Einnetooka portion for microscopio ex a m i n ation 
and mounting, and will probably report at the next 
meeting. tThis, by the way, is not by any means 
an unasual phenomenon. We have in our cabinet 
ssToral specbnens of wool so marked.] 

Additions to the Ubraiy itere reoeiTcd hi the way 
OfftrarnambefsofBegensberg nora, MofMy MU 
oroioopioal Jowmai for September, Ameriaan Natu^ 
roUK for September, and two TOhimes of '< Carpen- 
ter's Mental Physiology.* 

Mr.Bwbig presentef ^yaitotyof rook sections 
fkomldaho And. jy» sW»g tq » Vsnitory, while Mr. 
Hunks siMtKtd ^^ ^® society some mAterial for 
mmMB^bk tbawigrof a IsAfof JRsasrmM,leAf of 
DetManBobra, skin of sols, seotloQ of bene of sword 
aiUi^ section of hedgehog spine, heir of cemd, ItM- 
4k earth from Tpomebridge, and sectioa of ele- 
phsafshalr. 

Mr. Moore donated a slide moonted by him with 
aleaf and section of the stem of Lawmala^ end 
Also ptissnted some trAnsrsrse And IcogitadinAl 
sections of cones of Pinm Mmalofa fromBfaie 
CAnon,theUtterbeingAeeos^M»ledbyA veiyhi- 
teresting paper on some peculiarities of the tree 
andfruit. Thispaperoor readers wmfindinextonso 
in another colamn. 

Mr. Moore also famished the Society with a report 
of his examination of the grape Tine leaTCS handed 
in at the pxevlous meeting, and showing to what is 
due the disease of the Tines, with some suggestions 
as to praTcntion if not cure of the trouble. 
B/eporion Grape-vinalSingusbyMr. J, P. Jfoors. 
The grape leaTcs sent to this Society by Mr. 
Woods, of Mission San Jose, and put hito my hands 
for examination at our last meeting, proTe to be in- 
fested with the frmguB commonly oslled Oidium 
Tuokeri, but which recent mycologists dass as an 
Erysiphe. This is by no means a new fdngus, but 
haa been fully figured and described in European 
works. It is eonmion in many parts of the Old 
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World. It does not, I think, oocnr on our nAtire 
vines, but nther on raoh m baye been imported. 
Berkeley Bays: ** No ipedee of Hryilphe ocoan, to 
far as I am aware, in very warm oUmates.** It flrflt 
makes its appearance as a fine, deUeate cottony layer, 
upon the sorface of tbe leaves, the branches and 
fniit; very soon the leaf assumes a pale color, and 
brown or reddish-brown spots begin to appear, and 
the vitally of the leaf is soon destroyed. The de- 
stmotion seems to take place, not so mooh through 
an abstraction of the chlorophyll of the leaf; as by 
shutting down upon the cell stmotore, ezelndlng 
light and air, and, as it were, sqneesing the life out 
of the tissue. To what extent the ravages of this 
fdngos may Already have proceeded on our coast, I 
am unable to say. I have received specimens from 
several localities showing that It has began to 
spread. 

As to the best remedy for It,! can only say that 
finely powdered snlphor is as Cur as at present known 
the best remedy. Tersnlphoret of potMsinm,hy- 
posolphite of potash, and snlphnret of potassium 
answer, perhnw, the same porpose. I would sug- 
gest that, as llsr as practicable, the dead leaves be 
gathered tod bnmed. 

It wonld aflbrd ine much pleaime to reeelve spec- 
imens fkomany partof the State or Ooast where it 
has made its appearance, and toasoertein the varie- 
ties of vine most eflse^ 



Babecribers who have a smplui oflnlireeHng nl- 
croeeopiemateriaLarobtoots tai siy (IwiesiBisMl of 
natural edue^wlilehtBejiilah to exehenge, m^ 
annoonoe it. withont charge, in this colnmn. The 
following mles most be observed: 1. The prfvUece 
of annoimdng an ezefasoige it confined to eub- 
soribers. a. jBxaHAHoas only will be sdmitted, 
Seles ttoet he lelegsted to the advertidng de- 
pATtmenk &• Sadl^ exchange irQl be limited to 
Sree lines, and must be legiuy written on a separ- 
ate dip of paper (not embodied la a letter). Be 
eandtai about the addreas* 

Mounted aealee of T<spVwn> saeehariwa, and of 
Polyxoa, a veiy handsome variefeTf in exchange for 
other wen monnted objects. Address N. 0. ftnall, 
37 East Springfield street, Boeton, Ifaasi 

For Tingis hyaline, send other oMeets of intereet, 
polydstina especially, to AUenT.lloore, P.aBox 
{M^Qldwater, Mich. 

Slides of diatoms containing Stanroneis Fhoani- 
oenteron, C^bella EhrenberffU, OrcnUur Gon- 
phonema, Kavieola, etc., in exchange for any well 
monnted object. William Beadfo, Qamerville, 
Bockland, Oonnty, N. Y. 

Wanted, slides of pathological or anatomical pre- 
paratioDS, in exchange fbr diatomacean fossil and 
other wed mounted objects. Ohas. Oaylord, M. D., 
Otsego, Allegan County, Mich. 

Diatomaceous earth from Berlin, Prussia; 'also 
from Bichmond, Ya., in exchange for other mate- 
rial. H. B. Ohamberlin, Syracuse, N. T. 

Slides of Arachnoidiscus EhrenbergU, in sOu, on 
seaweed firom Santa Omx, Gal., for other mounted 
objects. 0. Mason Kinne, No. 432 California street, 
San Francisco. Cal. 



Specimens of the marbles, graniteB and minerals 
of Vermont, in exchange fbr western minerali, or 
good Ibssils; minerair and foesil woods firom the hr 
West specially desired. Dr. Hirsm A. OattiDg, 
State Geologist, Lunenburgh, Essex county, Tt. 

Slides of pollen of Agave Americana and other 
southern united States flowers, for any well 
mounted objects. Mat. Stuart Beard, Box 1817, 
New Orleans, La. 

For spines of Echinus send objects of hiterett, 
PolyoysUna especially, to F. F. Stanley, 40 Petri 
street, Boston. 

Pure guano, contelning diatoms, in half-oimoe 
peekagea. Hae been washed In pure water. Anv- 
ttiing of interest accepted. E. W., Box 4876, New 
Yorkoity. 

Wanted, slides of dlatomaoes or foramlnifeia in 
Mrofaaoge for pathologksal preparatloBs. Geo. A 
PIsrsol, MlOSpring Oarden£M^ Philadelphia, Pa. 



for other mounted oltfsets. Ad- 
Cherokee, Iowa. 



Stained petals, 
plants to exohang 
uTsas F. H., Box 1 

Wanted, weU-moonted spedmene, for riides of 
▲meileea Peiua mounted wImK wd sealss cf 
wtm* AddfissGeo.W.Mee,Friendahlp,N.T. 

Wanted in esehai^e. meU mounted ppeeimeDs for 
mounted seotkma ofelther lung or UdbDey speei- 
mens, showiuff perfoet minute anatomy of thew 
organs. AhKVinJeotedeeotioMofhuiBaaitomaeb, 
ited.forother histolotlsel eiyei^sBS. a & 
ito, M. D., 14 Fourth street. Th^. N. T. 

Bteotiki far an? 
0.aO.,Boxflia; Bodk- 



14 Fourth straet, 
OTfoeiBl dUHOflni Itodi no^ 



foid,XlL 

other well-mountedol 
Milftird,MaiS. 



from OuMnraia, tor 
B. Hatch, Box 885, 



and 



earth, in egrthsmge fat itteiusiiig mateeieL Georce 

B. Sqett, Brall&k Mew ToriTo^. 

. BomkUal^makL Jh^ mnM, tmdJPuo.aeih 
leato. In exchange for ottier unmounted fwigL W. 

C. Stevenson, Jr., 1,886 Qxeen St., PhiladeJiliia, Pe. 
Hi **aammmm iHid.- flMs flaadwieh 



Idands^verv intenetiiig.te any well naounted ob- 
JeotaTW. aaTBoxlIm, Boston, Mass. 

*'Boagh* material, or m6unted slides of Like 
Superior Diatoms, fbr other mierosoopio oMeets. 
Dr. T.U.FIannflr, Springfield. Mb. ' 

Foreeolioasof Ofaaiob Seed, for the pohoiscope. 
and of Mowa Seed^ showing oleo-reein glands, send 
other good objects to B. 9. Philip, % Prospect 
street, Hull, Enghmd. 
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Bosim 'Wmmua Address, stating ecmdition and 
lowest price, B. W., oare AacDnoAH Joubval or 
MKBoeooPT, 87 Park Bow, New York. 

<*MierographieDietionary.*' Second edition. 

HaeseU*s **Fresh Water A^.** 

Smith's "Synopsis of theBritish Diatomaoe».** 

Faraday's *<^Eleotrical Besearches.** 8 vols. 

"Botany of the SUte of New York." 2 vols., 4to. 

HoltEapfel*s " Mechanical Manipulation.'* 

Ehrenberg's " Mikro Geotogie." 

Ehrenberg's " Die Infusions Thierchen." 

Williamson's Recent Foraminlfera. 

PritchardA Goring*8 Works (any vols.) 

Hook's " Micrographia." 

Carpenter on 'vForaminifera." 

Beck on the Microscope. 
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How to Diteriminate Between Edible i'»°P»'*'«»'««"P''»'"''»'«^'^«**"*i'"'°'l- 

. edge of their chemistry remains a desidera- 

and Poisonous Fungi. 1^^^,. ^j^^j, ultimate composition has been 

'pOB some considerable time past, at- ' more or less worked at; but our knowledge 



-*- tempts have been made to introduce 
and popularize the Continental fnngns-eat- 
ing customs; but, np to the present, these 
atiempts have not been crowned with any 
special degree of success. In spite of our 
preoonceiyed notions of French cooks and 



of their proximate constituents is very mea- 
gre. We learn from Dr. Badham, that in 
Rome the common mushroom is classed with 
poisonous fungi, and not allowed to be sold 
in the public market. It is highly impro- 
baMe this would haye been the case without 



Parisian cuUin^ it must be admitted much | there being some good and substantial rea- 
comes to table, and is eaten with consider- son for it, for Italy is a country where 
able gusto abroad, that our leas highly ' numerous species of fungi are largely con- 
edacated taste rejects as unpalatable. This ' snmed, and no fear of these plants as a dasa 
is equally true of fungus-eating. A friend exists. It would seem as if there were some- 
of oars, a keen naturalist, frequently resides ' thing special in the dimate of the districts 
for acme months in the year in the South of from which the Boman market is supplied 



Fraxkoe, and although he enjoys French 
to as well as most people, he speaks of 
the cooked fungi as being insipid to a 



that renders the mushrooms grown in it 
poisonous. We know how powerful is the 
influence of surrounding circumstances upon 



degree. The method of • procedure with | flowering plants. For example, the exclu- 
these articles of diet seems to be that the i sien of light from potato tubers or celery 
fresh fungi, when gathered, are cut into small I plants considerably modifles their proper- 
pieces and dried in the sun, and are pre- ' ties. Eyery now and then we hear of peo- 
Mryed for winter use. Before being cooked, pie being poisoned (not necessarily fatally) 
they undergo a series of continued washings in this country by eating mushrooms, and. 



in water, until literally all the remaining 
flavor is washed out of them. By this 
process it is extremely probable many spe- 



when this happens, it is almost always attrib- 
uted to the wrong kind having been gathered, 
and not to the nature of the plant being 



cies are rendered not only innoxious, but | modified by special circumstances. Upon 
perfectly wholesome, which would other- more than one occasion such cases have 
wise produce most serious, if not fatal symp- ' come under my notice personally, in which 
toms; and from being useless waste products, I people who knew what was a mushroom and 
become material for the formation of unex- ' what was not, have been made seriously ill 
oeptional protoplasm. Many analyses of! by their repast. What the precise differ- 
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ence in the composition of the plant is, BO-oalled true miuhroom. They are equally 
-whioh oauaes the unpleasant effects, is at nice in flavor, and equally wholesome, 
present unknown, and is one of those points In several books certain general rules are 
which have to be worked out As a rule, given for ascertaining off hand whether a 
however, the wholesomeness of the mush- fungus may be eaten or not: they. are bo 
room is well-nigh cosmopolitan. Several absurd, however, that botanists simply 
years ago the late Mr. Thomas Baines, who smile and never think of refuting them, 
had travelled much in Australia and Africa, Who originaUy drew up this code I do not 
told me mushrooms were always eaten when know; but subsequent writers have copied it 
found in his expeditions. Popular credence more or less implicitly. It is not exactly 
points to the unwhoiesomeness of those easy to see whether these rules are intended 
specimens grown under trees or woods, but for the discrimination of the mushroom 
this is in no way substantiated by my exper- from other fungi, or edible from poiBonons 
ience. The possibility of distinguishing species generaUy. Perhaps the most impor- 
an edible from a poisonous fungus by bruis- [ tant of these canons is, that edible speoieB 
ing with a piece of gold or silver, has been never change color when out or bruised, 
repeated time after time in all kinds of We have seen how A, arvensis comports 
books, so.that it is no way surprising that a itself under such conditions! But there is 
correspondent should ask, in a recent num- a variety of A, campeitrU (var. rt/eBosns, 
ber of ScieTioe Qossip, whether there be any , Berk.) which becomes brilliantly pink at 
truth in it or not. Many an excellent mush- the seat of injury; and this plant is one of 
room has been rqected by the credulous the most savory forms of the mushroom we 
housewife because, when rubbed with salt I know. A, rubescens. P., assumes, as its 
and a silver spoon, it has turned yellow! name implies, a rufous tint» especially where 
The vast majority of mushrooms grown in it has been injured by insects^ Ladarius 
my district, upon the salt marshes and else- deliciosus, Fr., turns from bright orange to 
where, turn most distinctly yellow when a dirty green, and this alone is sufficient to 
cut or bruised; but this is simply because distinguish it from all its compeers. The 
they are specimens of Agaricus arvensis, mere fact of a fungus changing color to blue 
Shoeff., the horse-mushroom, and not A, cannot be regarded as an absolute proof 
campeslrU, Linn. Fries, in his '* Hymen- i of its toxic qualities, for a friend of ours 
omycetesEuropsBl," p. 279, says of A. or- has eaten Boletus chrysenteron, Fr., before 
vensis, "oaro alba, immutabilis; " but Mr. he knew accurately B. edtdis, BulL; and 
Berkeley, in the "English Flora,'' says it during my noviciate I several times partook 
may be known from A, cmnpestris by its of B, badius, Fr,, without any ill effects 
almost white gills when young, and yellow i whatever accruing. 

atains when bruised. Most British f ungolr ; Another rule very commonly relied on is, 
ogists regard this change of color as one of , that if a fungus be pleasant to the taste, and 
its specific characteristics; and thus it is its odor not offensive, it may be eaten, 
really a proof of the wholesomeness of the But this is not only a fallacious but an ex- 
fungus. At the present moment we do not ceedin^y dangerous guide. It is true some 
remember any fungus which changes color fungi are intensely acrid, and are irritant 
in at all a similar manner; in fact, except- poisons; but, upon the other hand, Lada- 
ing one or two of the Lactarii, this particu- rius deliciosus, one of the very best of our 
lar change is a very uncommon onei Agar- , British species, as its name implies, when 
icus arvensis, the so-caUed horse-mushroom, eaten raw causes a very unpleasant amount 
is by far the most generally eaten fungus in of tingling of the mouth and tongue. Far 
this country: it occurs far more commonly, more important, however, is it to remember 
is much more abundant, and attains a con- that a fungus may have a pleasant odor and 
fiiderably larger size than A. campestinSf the , taste, and yet be most virulently poisonous. 
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Mr. W. G. Smith was poiBoned by gating 
leas than a quarter of an onnoe of A, fertiliSt 
P., whioh had anything but a disagreeable 
taste. Again A. miacarius, L., has no 
acridiiy, neither has A. phaUaides, Fr., or 
A. Mqppa, Batsoh; and whatever maybe the 
diaraoter of the two latter, the poisonous 
properties of the former are well known. It 
must be remembered that fungi may be 
irritant narcotic, or narooto-irritant poisons, 
and whilerit is possible to recognize an irri- 
tant by the taste, a narootio may be nearly 
tasteless. 

There is one way and only one, by which 
edible fungi can be discriminated from 
poisonous ones with absolute certainty, and 
that is by a knowledge of the individual 
speaes. As well might a code of rules be 
laid down for the discrimination of whole- 
a<nne from poiaonona fruits or vegtablee, as 
tot fungi People do occasionally mistake 
aeonite-roots for horseradish, or fool's-pars- 
ley for parsley proper; but we have no general 
rules drawn up in this case, neither do people 
become panio-sticken and eschew the whole 
race of condiments because of these unfor- 
tunate accidents. But if any misadventure 
occurs from eating fungi, the whole race 
are scouted and branded as the harbingers 
of death. In this country fungus-eating is 
reserved for the few; but it by no means 
follows these few are experimentalists, far 
from it; for the species they eat have been 
known to be edible, and have been eaten, 
by the initiated, from time immemorial, in 
other lands, if not in this. Like other kinds 
of food, they vary much in flavor, in the 
facility with which they can be digested, 
and in their nutritious qualities. Oertain 
excellent species cannot be too widely known, 
and every housewife should be able to dis- 
isriminate them, especially as they have all 
well-marked characters. Amongst these may 
be mentioned — Agaricua procerus, Scop.; 
A. gambo8U8, Fr.; A, nebularis, Batach; Lao- 
larius detidosus, Fr. ; Coprinua comatus, Fr. ; 
Cantharellus dbarius, Fr. ; Hydnum repan- 
dum, Jm; Boletus edulis, BuL; Lycoperdon 
gigcmteum, Batsch; and Fisiulina hepcUica, 
Fr. — Science Gossip. 



Transparency of Flames. 

MALLABD has recently investigated 
* this subject in its relation to light- 
houses, and some of the results which he 
has obtained are of considerable interest to 
microscopists. He has determined the co- 
efficient of this transparency by three series 
of experiments — ^by measuring the inten- 
sity of different flames with a flat wick 
looked at side or edge wise; by means of a 
curved mirror, which reflects toward the 
focus the rays which it receives, and thus 
causes them to pass through the flame; and 
!by measuring the intensity of an electric 
i light across a flame of large diameter. 
! These investigations have led to the adop- 
tion of the number 0.8, as a mean value of 
this coefficient reduced to a thickness of one 
centimetre in the flame passed througn. 
One important conclusion is arrived at, viz., 
that the total quantity of light produced, 
or the absolute intensity, increases much 
more rapidly than the weight of oil con- 
sumed; but, as the quantity of light ab- 
sorbed by the passage of the rays across the 
flame itself, increases in a still greater pro- 
portion, the difference between these two 
quantities, or the effective intensity, follows a 
law of augmentation a little less rapid than 
the consumption of oiL Microscopists are 
aware that the most intense light is from a 
broad flame placed edgewise to the mirror. 
• m • 

Power of the Eye. 

AOUTENESS of vision varies so consid- 
I erablyin different individuals as to 

j render an average estimate somewhat diffi- 
I cult. I witnessed the accidental detection 
I of Jupiter's Satellites (three mentioned) by 
i a person unacquainted with their existence, 
I and this person at my request drew their 
position on paper, which exactly corres- 
ponded with my view of them through a 
good telescope. Another individual distin- 
guished two children ascending the sunny 
side of a hill, and the color of their jackets, 
at a distance exceeding half a mile (also 
< verifled with a good opera-glass). The same 
' person could see bullet marks at 500 yards. 
I — Dr. Royston PigoU. 
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TsBMS— Fifty Ceut» p^r Yew. \Nol*.—Yt% paj poet- 
am on all oopiee wut oat of Mow York Olty. but by the 
abeiird regulatlone of oar Poetil Lewi, it ooete as 
eeren timee m much to eend » oopy fhnn oar office to 
% New Tork olty addreee m it doee to eend one toiTezae 
or Oalifomla. rrom eobacrlbere in Mew Tork dty, 
therefore, we ere oompeUed to tek the poetage, whioh 
ie 19 ocints per year.) 

For ADYZBTiBiiro and Olub Ba» tee Procpeotaa. 

▲11 OomfuxzaAnom ahoold be addreaaed to 
THE HANDICRAFT FUBUGATION GO., 

87 Park Bow, Mew Tork. 



The foUowlng gentlemen haTe kindly coniented to act 
aa agent for thla Jonmal, and we aatborlsed to receive 
anbeoriptiona and adTertlaementa: 
Mb. Ohabueb Bioddbb, 181 DeTonahlre Street, Boeton. 
8. E. OAaanio, Matoraliata* Agency, Salem, Kaaa. 
J. O. Lamooittb, OptloiAn, 88 State Street, Chicago, HI. 
jAMXa W. Qnmr h Go., 93i Obeatnat St, PhUadelphia. 

Poisonous Mushrooms. 

rilHE reoent sad death of three persons 
-^ in Union Ooonty, N. J., caused by 
eating poisonous mushrooms, gives special 
value to the article on our first page, which 
we reprint from Science Gossip. We com- 
mend it to the attention of our readers. 



End of Volume I. 



Wrrn this issue we complete the drde 
of the year, and dose our first volume. 
We would remind our readers that our sub- 
scription rate is too small to allow us to 
open accounts or give credit. We must, 
therefore, ask them to remit promptly if 
they desire the journal Failing to hear 
from them, we shall conclude that they do 
not want it. Subscriptions may be sent 
directly to this office, but where the sub- 
scription was originally sent through an 
agent, we prefer that remittances should be 
again made through the same channeL 

The first number of Volume L was dated 
December, 1875; for the purpose of making 
our volumes begin and end with the year, 
the first' number of Volume H will be 
dated January, 1877. . 



We have had a number of very neat cases 
made, with the title ''Amxbicam Jodbmai* 
OF MiCBOSOOFT, VoL L, 1876," stamped on 
the back in gilt letters. These cases we can 
supply at 86 cents each. Any book-binder 
can stitch the sheets and put them in the 
cases, but for those who desire it, we will, 
on receipt of numbers, bind the volume in 
one of these cases for 60 cents. 

We can supply clean copies of any num- 
ber, except Nos. 1 and 4, at the rate of five 
cents each. We will pay eight cents each 
for clean copies of Nos. 1 and 4. We have 
a few bound volumes on hand, made up of 
copies with wider margin than the ordinary 
copies; these we offer at $1.25 each. 



Personal. 

IT is now more than forty years since Us- 
^ ter published those researches which 
led to the construction of the modem objec- 
tive, and which were so ably applied by 
Andrew Boss. Scarcely, however, had Boes 
embodied the new discoveries in practice, 
ere a young American backwoodsman ap- 
plied them with equal success, and even 
went a step beyond the limits assigned by 
Lister and Boss to possible achievement 
in this direction. When we use the term 
** backwoods," we employ no figurative ex- 
pression, for at that time the chief cities of 
central New York were but villages, and 
proper materials for the manufacture of ob- 
jectivee were not to be found in that region. 
But our young countryman, no way daunted 
by such difficulties, tried to make his own 
glass, and succeeded so well that whereas 135® 
was the limit assigned by Boss to the pos- 
sible angular aperture of objectives, he ob- 
tained an angle of 162^, and soon acquired 
an enviable reputation on both continents. 
The young American optician was Oharles 
A. Spencer, and we have rarely felt greater 
pleasure than when a few days ago we took 
him by the hand, and welcomed him to our 
office. Por the first time in many years, Mr. 
Spencer has visited New Tork, bringing with 
him a number of lenses, which show that his- 
hand has not lost its cunning, nor has his- 
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intelleot beoome dim vith years. The nnm- 
ber of real Spenoer leusee in existence is 
oomparatively small, for Spenoer has always 
been an artist who made objeotiYes, rather 
than a mannfaoturer who prodaoed them in 



which objects are distinctly visible. That part 
of the tnbe between the eye and hand will ap- 
pear transparent, as thongh the hand were seen 
through it. TMs experiment is not new, but I 
have nerer seen it described. The explanation 



quantity. But, by the aid of his son, who i °^^* ^J^^ ^^^f ^,\ ^ ... , , .^ 

' . . _^. , 3. Drop a blot of ink upon the palm of the 
promises to be a worthy snccessor, he now j ^^^ ^^ "^^^ ^^ where the hole appears to 
tnmsontaoonsiderablennmberofglassesofli^^^^^^ observe as before. Unless the 
TMious grades, his first-class lenses taking j attention be strongly concentrated upon objects 
rank with the best. His address is Geneva, | geen through the tube, the ink-spot will be 
^* Y» visible within the tube (apparently), but that 
We trust our readers will for onoe forgive I part of the hand upon which it rests will be in- 
ns for introducing into these pages matters i visible, unless special attention be directed to 
of commercial interest, but in this case we ' the hand. Ordinarily the spot will appear 
conld not forbear saying a word in favor of | opaque. By directing the tube upon brilliantly 
one who has done so much for the art in iU^iminated objecto, it will, however, appear 
America, and of whom the best amongst us I t^nspai-®^*. and may be made to disappear by 
are proud to cLdm that they are pupils. , P«>Pe' effort By concentrating the attention 
'' '^ *^ I upon the hand, it may also be seen withm the 

-- - -,.,, _^. ^ tube (especially if strongly illuminated), that 

Shockoe Hill Diatoms. .,,.., ^. .* . . ^ 

T 1 ^ V^ ^* iT « j! ^ ,^ ' part immediately surrounding the ink-spot ap- 

In a late number of the Proceedings Pf^-iif 

Z7'T!'1J:t'^.T7u'^' '^'''/T'Lsiitnte for the hand a sheet of un- 
Stodder states that Mr. R. B ToUes examined ^^^ ^^ ^^, ^^^ ^ ^ ^^^ ^^^^ 

!^r^ ,«!. V '""n """J^r" 7 M^ ti^«>V the paper. The small hole wiU 
w«t ride of Shockoe Hill, near Richmond, and , ^ ^^^ distingnishing itself by 

obtained specimens at the depths, 5, 7i, 10, 11 ' r/^*/. . TT: . " * "^'*""e ***"; 8 **^ / 
ar.Ai4r *\^i AX. ^ *^^ J i j,\ its higher illumination, the paper immediately 
and U feet below the top of the bank, and also i ,. .^ , . . . .. , %,, ., . 

K *u ^^ 'ji Afx/ . 1. , .^\ ^ I surroundmgitbemg invisible. Many Other curi- 
from the north side 40 feet below the top, from . x -ii * *u i -v^ 

„.,,.- ^, .. f. ^ 1 ous experiments will suggest themselves. For 

a bed which was apparently a continuation of I , t# • i_ i. i. * i «.v 

♦i».ij ^ A u J *u CTi u . 1.. ,- .,. example: If an mk-spot somiBwhat larger than 

theU-feetbed the hU bemg higher on the k j^^ J^^^ ^,^ ^^ ^^^^ ^^^^^ ^^^. ^^ ^^ ^^^^^ 

uorthaide The lower layer contains 60 to 80 • ^ ^^ ^^^^^^^^^ ^^ ^^^^ _^^ 

rrl^^^'T^Jri^Vll^r^^^^^^^^^ ^ Lookthrougha papertube with one eye 

at green paper, and through another tube with 

the other eye, at red paper. The paper should 

be illuminated by the direct solar ray. The two 

colors, at first vivid, are rapidly enfeebled. After 

half a minute transfer both eyes to either one of 

the papers, say red. To the eye fatigued by green, 

the red color is very brilliant, and the effect is 

the more striking on account of the simultaneous 

^ Z~~, , 1_ ~ ^ I impressions now received by the two eyes. 
Hew Optical Experiments. I , , . ^ 

Hr. F. E. Nipher send the following to The Nature of Monads. 

iNoiurc;— We have additional discoveries regarding the 

1. Fold a sheet of writing-paper into a tube nature of monads by the Russian naturalist, 
▼hose diameter is about throe centimetres (an I Oienkowski. These organisms are on the bor- 
inch or so). Keeping both eyes open, look ' der land of the plant world, and in some cases 
through the tube with one eye, and look at the I form proplasmic nets (Plasmodia) like the plant 
hand with the other, the hand being placed Jfyxomyedes. These Plasmodia have the func- 
ilose by the tube. An extraordinary phenome- ' tion of falling apart into amoeba-like forms, 
non will be observed. A hole the size of the ! which have hitherto been regarded as inde- 
tnbe will ^>pear cut through the hand, through | pendent animal organisms; hence he thinks 



20 per cent The species about this top layer 
niy but little; while in that they are partiy 
different in species, and the frustules are less 
broken. The species of diatoms peculiar to it 
tte: Coseinodiscus perforcUtis, AidacocUscus crux, 
^^f/podiscus Bogersiit and Mastugonia actinopty- 
chus, 'Mr. Stodder gives a list of the species 
afforded by the several beds. 
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that many Amcebse do not represent indepen- 
dent forms, but belong to the developmental 
cycle of other and plant-like organisms. Among 
the monads, Oienkowski, according to a Ger- 
man correspondent of Nature, has obeerred 
forms in Tarioos stages^of encyetment, self- 
division, and formation of colonies. But the 
most remarkable series of changes were ob- 
serred in Diplophrys stercoreOf an extremely 
small cell-like organism with a yellow spot and 
psendopodia at two opposite ends of the body. 
These little bodies, observed in moist horse- 
dang, multiply by division, and form by union 
of the psendopodia long strings in which sepa- 
rate individuals can glide to and fro. **Thu8 
the boundary lines which it has so long been 
usual to draw between the individual groups of 
those lowest forms of life, appear more and 
more illusory, and the supposition is recom- 
mended of a common lowest kingdom of or- 
ganisms, that of Protista (Haeokel), out of 
which animals and plants have by degrees bean 
differentiated." 

• ♦ ■ 

Lead Boring Insects. 

M. Bode writes to Dingier* a Joumai that he has 
several times had occasion to observe it in lead 
chambers. The culprit is Sirex apednan, an 
insect with uncommonly powerful biting ap- 
paratus, and a prong-like prolongation of the 
after part of the body. In the trenches at 
Sebastopol lead balls were found perforated; 
the sheet lead on which M. Bode observed the 
insect's action was 3 and 5 mm. thick. From 
a forester's statement, it appears that the insect 
bores its way especially into firesh pine-wood. 
It therefore attacks the pine used for the outer 
walls of the lead chambers in sulphuric acid 
works. On meeting the lead it continues its 
operations, producing a perfectly round hole, 
which is contracted conioally in front When 
the lead plate is perforated the insect is, of 
course, killed by the issuing vapor and acid. 
The insect does not enter old or dry wood, 
apparently, so that this should be used in con- 
structing lead chnmbers. ^ 



Obituary. 
Mr. Edward Newman, of London, the well- 
known entomologist, died June 12th at the 
age of seventy-flve. He was editor, at the 
time of his death, of the Zoologist and SrUo- 
moiogiai, and the author of several popular 
works on British butterflies and moths. 



Anffttlar Aperture of Objectives. 

M. Am. Jour. M iaroscopy ^It was with much 
pleasure that I read the courteous review, by 
an anonymous critic, of my letter in reference 
to Mr. Wenham's new method of measuring 
angular aperture of objectives. The gist of 
this criticism is that I ** committed the singular 
absurdity " of assuming that when Mr. Wen- 
ham said: *'In order to obtain accurate results, 
the light admitted should be confined to a mere 
point or Hm in that focus" (italics mine), he 
meant what he said. After carefully re-reading 
Mr. W.'s article, I am unable to see how any 
other meaning can be fairly extracted from the 
text, and am, indeed, more fully convinced 
than ever that, in theory, the point should be 
a mathematical pointy and the narrow slit a 
mathematical line, ** in order to obtain [abso- 
lutely] accurate results," and that, in practice, 
the results will approximate accuracy (a 2a 
Wenham) just in proportion as the slit approx- 
imates a mathematical line. 

I still believe, then, that ** the one axial focal 
point," from which only Mr. Wenham's "true 
rays" are allowed to come, <*may be subtracted 
from the field without loss." * 

My critic, however, speaks of it as a point 
which, like ** the point of a needle," etc.,t has 
**a definite physical existence." If this be 
true it must have definite physical dimensions, 
which can be ascertained, and I would be grate- 
to my critic for a statement of these definite 
dimensions, with a clear demonstration of their 
correctness. Of course, if this point has a 
definite physical existence, but one set of 
dimensions can be correct for any given lens. 
For illustration the ** known immersion object 
glass *' of Mr. Wenham's diagram had better be 
selected, as that glass forms the basis of the 
present discussion. 

So much for this point till we get the definite 
physical dimensions. 

Now for the micrometer illustration. Grant- 



*0f coarse. I meant to say "withoul loss," in- 
stead of ** vnth loss,** and thank my critic for calling 
my attention to the error. On reference to a preaa 
copy of my letter, I find the omission is mine, and 
not the compositor's. 

tHave just measured the "point** of a cambrio. 
needle, and find it to be one-l,600th of an inch, 
certainly a very definite physical dimension, under 
a power of, say, 2,000 diameters. 
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ing that the true image-forming rays from one 
line are nofc only **% foist quantity, bat an in- 
jorionB quantity/' so far as eyery other line is 
conoemed, the same will apply to the different 
lines on a diatom, and the image-forming rays 
from them, bat this is as good a reason for re- 
jeotixig the Uaai dbUqtte as the most obliqae im- 
age-forming rays. The problem, howeyer, is 
to find the mazimom, not the minimum angalar 
aperture— that is to say, *' What is the most 
oblique ray that the lens under examination 
will admit and utilize for the formation of a dis- 
tinct image?" For this purpose we must take 
the most oblique image-forming rays, and are 
justified in so doing, as, by my critio's rule, all 
image-forming rays are placed on a par as to 
truth or fidsity, being true as to one line, and 
false as to all others. 

Now, there are objectiyes by which yery 
oblique rays are admitted, but not utilized, 
serying only to oonfiise and distort the image, 
and there are other lenses in which these same 
rays, and eyen others still more oblique, are 
not only admitted, but utilized in the forma- 
tion of wonderfully distinct images, and add 
greatly to the resolying power of the lens. My 
objection to Mr. Wenham's new rule is, that by 
catting off these extremely oblique rays, he 
reduces these two classes of objectiyes to the 
same leyel, and giyes two lenses, whose ayail- 
able angles are widely different, one and the 
same ^;>erture. Oso. K. Bi«aokhax. 

Dunkirk, N. T., OcL 20, 1876. 



Diatoms as Food for Plants. 

Id, Am, Jour, Microscopy— It did me good 
to read in No. 9 your comments on Prof. Wil- 
son's paper, and the accompanying engraying. 
A more ridiculous thing has rarely been put 
forth in a scientific publication. Tou haye 
done good seryioe in exposing its pretensions, 
and if you do no more, that will pay for the 
cost of your journal 

Howeyer, eyen if diatoms are not sucked up 
from the earth by the rooUets of plants, and 
carried by the circulation into the epidermis, 
retaining their entire original form, they may 
still be of seryice as fertilizers. Some years 
ago a yery pure sub-peat deposit was found in 
New Hampshire. Beasoning that as silica is 
an essential element in the cuticle of all the 
grasses, that diatoms present silica in the 
minutest state of snbdiyision, readiest and easi- 
est for solution by alkalies, I suggested that it 



should be tried as a fertilizer for grasses. In- 
directly I haye been Informed that tlie experi- 
ment was tried, and that the result was fayor- 
able. 

I haye no farther information in regard to 
the matter, but as such deposits are abundant 
all oyer New England, it is to be hoped that 
more experiments may be made, and the results 
pubUshed for the benefit of agriculture. 

Oabxi Bxddotb. 

[Any disouBsion in regard to the yalae of silica as 
a fertilizer is somewhat foreign to the class of sub- 
iecte to which oar journal la deyoted, but as it has 
been alluded to incidentally, and is of great impor- 
tance, we intend to publish an article relating to it 
in an early issue. We feel confident that, under 
ordinary ciroumBtances, it is of no commercial yalue 
whatever as a fertilizer. At any rate, the idea of ask- 
ing finrmers to pay $10 or $45 per ton for an article 
which can be had for the digging, and which does 
not command more than $10 per ton in New York, 
is certainly a bold one. And it was to the enforce- 
ment of this demand that Prof. Wilson's artide 
tended.— Ed. A. J. M.] 



• • • 



TBAHSAOTIONS OF SOOIBTIBS. 

Nora.— It will afford iib great pleasure to pnbllah notes 
of the trausMtions of any of our mtoroaoopioal iooietlet. 
The limited tpaoe at onr oommand preolndee the In- 
sertion of lengthened aooounts of mere business details. 

Bmwk Fimnelseo MleroeeopleAl 8oeletjr...The ' 
regular meeting of the MicroBcopieal Society 
was held on Thursday eyening, Oct. 5, with a good 
attendance of resident mesibers, Yioe-Preddent 
Hyde in the chair. 

Mr. J. D. Patnam, Ck>rresponding Secretary of the 
Dayenport (Iowa) Academy of Sciences, sent a copy 
of their proceedings fbr the years 1887 to 1876, 
which, though not containing much microscopical 
matter, was found of general interest, and, in addi- 
tion to other matters, contained a large number of 
plates of Indian relics. 

Nine numbers of EngUah MechaniOy OreciOeator 
September, and Part XL of " Mycographia sen Icones 
Fnngorum " were receiyed and placed on the sheWes 
of the library. 

Mr. 0. Mason Einne donated a slide mounted by 
him with spicules of sponge in situ, which was 
found, on examination, to oe weU adapted to show 
the manner in which the aoicalar spicules were 
thrust throagh the leathery portion of theanimaL 

Dr. Harkness sent a slide and some leayes, as set 
forth in the fbllowing paper, and which goes to show 
that there is equity in nature at times, for the pest 
of the stock-raiser has its parasite, as well as those 
plants that are culUyated to some purpose. The 
following is Dr. Harkness* communication*^ 

" I send to-day to your address, for the Society's 
Oabinet, a few leayes of the JCcuUhium Strumarium, 
a plant well know to the stockmen under the name 
of " cockle burr." This plant attains a height of 
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from two to th ree feet, with leaves lomewhat re- 
g embliag the »nn-flower. The burr, being lome- 
thing over oi^e half an inch in length, is attached to 
the stalk, and in the Aatnmn is easily detached, 
clinging to the hair of animals to sneh an extent as 
to prove a great source of annoyance to stock- 
breeders. 

"Yon will observe upon the nnder snrfkoe of the 
leaves many dark-brown spots, in some instances no 
larger than a pin's head, in others exceeding in 
diameter one-foorth of an inch. They may be found 
at the present time in the greatest profusion 
thronghont the valley of the Sacramento. In many 
localities scarce a leaf may be gathered which is free 
from them. 

'* These spots are formed by the aggregated spores 
of pucdnia (a ooniomyoetons ftmgns), growing 
parasitically upon the plant. 

" The accompanying mounted slide contains a sec- 
tion of les/ showing the brand spores, each septate, 
with a dark-brown investment, and attached by a 
short stalk. Sflngled with these are a few sub-' 
globose bodies with yellowish contents; these are 
uredo spores, indicative of one stage of develop- 
ment of the fongus." 

■ ♦ • 

EXOHAKGES. 

Subscribers who have a surplus of interesting mi- 
croscopic materiaL or objects in any department of 
natural science, which they wish to exchange, may 
announce it. without charge, in this column. The 
following nuesmust be observed: 1. The privilege 
of announcing an exchange is confined to sub- 
scribers. 2. ExOHAKam only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a 8epai> 
ate sUp of paper (not embodied in a letter). Be 
oareftil about the address. 

Mounted scales of Lepisma saocharina, and of 
Polyzoa, a very handsome varietv. in exchange for 
other well mounted objects. Aaoress N. 0. SmaU, 
97 East Springfield street, Boston, Mass. 

For Tingis hyaUna, send other objects of interest, 
polyoistins especially, to Allen Y. Moore, P. O. Box 
68, Goldwater, Mich. 

Slides of diatoms containing Stauroneis PhoBui- 
oenteron, Gjrmbella Ehrenbergii, Circular Gon- 
phonema, Navicula, etc.. in exchange for any well 
mounted object. WiUiam Beadio, Qamerville, 
Bockland, County, N. Y. 
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Milford, Mass. 

Foraminifera, very choice, and diatomaceons 
earth, in exchange for interesting materiaL George 

B. Scott, Box 56l6, New York aty. 

SoeMia lacerata, Ptic. xanthit^ and Fue, acu- 
leaUit in exchange for other unmounted fungi. W. 

C. Stevenson, Jr., 1,525 Green St., Philadelphia, Fa. 
Slides of "Sonorous Sand,** firom Sandwich 

XBlands^veiT interesting, for any well mounted ob- 
jects. W. G. C, Box 1774, Boston, Mass. 
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Superior Diatoms, for other microscopic objects. 
Br. T, U. Planner, Springfield. Mo. 
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exchange for pathological preparations. Geo. A 

Piersol, 1,110 Spring Garden street, Philadelphia, Pa. 
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** Micrographic Dictionary.** Second edition. 
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pure air, and an even temperature throughout a 
room, and does not waste the fuel 1% may be seen 
at 107 Fulton street. New York. 
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difihse a Hnqwledge of the best methods of using 
the microscope; of all valuable improvements in 
the instrument and its acoessories; of all new 
methods of microscopical investigation, and of the 
most recent results or microscopical research. The 
Journal does not address itself to those who have 
long pursued certain special lines of research, and 
whose wants can be suppUed only by elaborate 
papers, which from their thoroughness are entitled 
to oe called monographs rather than mere articles. 
It is intended rather to meet the wants of those 
who U8H the microscope for purposes of general 
instruction and even amnsement, and who desire, 
in addition to the information afforded by text- 
books, such a knowledge of what others are doing 
as can be derived only from a periodical. With this 
object in view, therefore, the publishers propose to 
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thmg coming onder the range of microscopic in- 
▼est^tion. Price $5.60; sent postpaid on receipt 



of price. 



INDX78TBIAL PUBUOATION 00., 
176 Broadway, New Tork. 



NIICR08C0PE FOR 8ALE. 

A good liQcroscope, with fill oatflt of fine object 
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By JL MEAD JSDWABD8, M, 2)., Microacopist 
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ioee; IL Morements of the Diatomaoen; m. Mode 
of Growth; IV. Beproduotion: Y. Modea of Ooonr- 
renoe and UBes to Man: VL delation to Geology: 
yn. Direotiona for OoPeeting, Fmerring and 
Transporthig Spedmena; Yin. Preparing Speci- 
mens for Study under the Miaroeoope. nmatrated 
by three Albert type platea, containing 87 figures. 

Small quarto, neaTy paper coTen. Price $8. 

4^ There are but fifteen oopiea remaining for 
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eighth parta, on coUeottng and preserTing Diatom- 
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bymau. 
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Leotirsr on Phyaiolocy in St. Mary's Hospital The 
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London publiahers, is 16 per annum, at which rate 
ve are prepare^ ^ receive and forward subscrip- 
tions, thus saving our customen the trouble and 
risk of remitting small sums. 

Subsflribers to the Amsbkux Joubmal or Hiosa- 
vxm who desire to club with the English Journal, 
can obtain both for $6.2S. Back numbers and vol- 
umes of both journals supplied. 
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176 Broadway, New Tork. 

imt eompleted, 8vo., doth, with 48 newly-engiared 
JPlatea and many Woodanta, 82a.M. 

THE MICROORAPHIC DICTIONARY. 

A. Qvida to the Bsamination and InveatigaUon of the 
Ot metttrea nd Natare of Mierosebplo Ohle^ By J. W. 
GBIFmH, M. D^ etc., and ProL HXNFBKT. Third 
MiUoo. Idited by Da. Qmaram and Pnov. MABxni 
OTjaoAS, H. B.. Load.. F. B. B., eta, assisted by the 
Bar. M. J. Bsbkblbt, M. A., and Pnov. T. Bunna 
Jong, F. B. A. For aale by 

THE INDUSTRIAL PUBLICATION CO., 
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We have prevailed upon Dr. Beatty, of Baltimore, 
to place in our hands, lor sale, a fsw of his exquis- 
ite preparations of stained vegetable sections. They 
will prove invaluable, not only as subjects for study, 
but as examples for the young microscopist. 
Priee One Dollar eseh. 
INDU8TBIAL FUBUOATION 00., 
176 Broadway, New Tork. 
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We have on hand a few very fine polished black 
walnut Oabinets for holding microscopic ol^ects. 
They contain twelve shallow drawers, holding 40 
objects each, making 480 hi alL In these drawers 
the objects all lie flat, and are easily lifted and re- 
moved. There is also a deep drawer, holding about 
100 slides partly flat and partiy on edge. iJtawers 
have tablets of silicate slate; Oabinet has two doors, 
with lock and key. Price 180. 

INDUBTEJAL FUBUOATION 00., 
176 Broadway, New Tork. 
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For hlnie or JLrnd PenrU, 
jifloptfi amS cTii:fi4iPth/ USED 
for Itie IflPt ¥ix \>arB by ilio 

BoarJsofEtatliiE 

Nrvr York, FhHEtdelphln, 

Leading Book btofLS rtiid 

StationiTskceptliPuii i (ATsfpT^,) 

N.T. Bilic&te Book State Co. 1 

lyi Fultoa SL^ cor. Chqrcb, 

CatoJ(*7ii^/fm .Sample toTe&cheTt 



HENBT A. BILET, 

ATTOBHET ft COTTHSELLOB AT LAW 

(Boom so.) 31 Park Bow, Hew Tork. 

BKfnuDicaB.^ailfaan, Bon k Oo., 46 Bichanje Place, 
H. T.{ Joeeph W. Ahwp, 48 Sooth 81., H. T.; A.D. F. 
Bandotoh A Oo., 770 Broadway, H. T. ; John T. Oonover, 
18 Ten& Ave., N.T.s John F.Ttow, 900 B. 19th 8t,K.T. 
GeUedieiM wnrnpOf nude hi aU parte ef the D. 8. 



Carter's Combined Ink..— For copy- 
IniE and for general use, bny the original Owter'e uik. 
It FLOWS PBXBLT, OOFTS PmUPBOKLT. KXYSB 
MOLDS OB FADES. After loogexpoenre, if too dense, 
It may be thinned with darter's Writhig Fluid. Princi- 
pal Depot, 86 Dey etreet. Sold by 111 stationers. 



POCKET COMPANION. 

Hothing is more neeftil than a good pocket magnlfler 
for exsmlniog anything firam an engraving or a bill to 
the amaUeet Inseot We havethree magniAers which 
are made in large qnantity, and we oen uierefors mU 
them al very low prioea. Quality excellent: 
No. L— Oompael,b«l]owa ahape eaae, aoitahto 

for angrariaga, llowera, ete. 96cente. 

No. 9.— Bi^er power, with diaphragm, very 
fine, anitaue for bolaalate and entomolo- 

glata,made thin lor vaatpooket. Moente. 

No. 8.— Doublet, mounted in braaa with haup 
die. Qivee a very Hat Aald, ezoelllnt de- 
Satttoa and gooa working diatanoe. Juat 
the thing for dlaaeotlng planto and in- 

aectaTn?. 8^00 

FMe by maa on receipt of price. 

INDUSTBIAL PUBLICATION CO., 

176 Broadway, New Tork. 



THE AMERICAN 



THE TECHNOLOGIST, 



OB 



Industrial Monthly, 

• • ■ 

TbS TlOHHOIiOOXIT, or ISDURBIAXi MOHTBLX, is 

abont to enter on iU eighth umoAl Tolnme, and dar- 
ing the flye yean in whioh il haa been before the 
publlo, it hai attained an acknowledged poiition in 
the front ranki of indnitcial Jontnaliim, being 
con&stedly 
THE CHSAPEST^ 

HOOT THOROUGHLY BBUABLB, AH) 

HOOT HMDDMMBLY OLUSmTO) 

periodioal of tta olaas, a« the fbUowing teatfmoniale 

from standard anthoritiea abandantlj teitii^: 

XtlaUbenliii Its tone, extended In lii soope»w«B 
printed, fUrlf lUnstnlad, and eheiq^— verj eheap.— 



pwlodkiaiiiood. 



Thegeaenl luprearion left by the 
^-Ntw Tnk WvrUL 

It bM a fond of Teloable iafbimatloii, ind todieatee 
tbehighMt editorial ebmty^jrcMgwHC&i.) iftwt. 

Ae ajoamalof praottoal lolenoe. It la worthy of a 
f ront pleee. mad ooght to be UbeiaUy enatetned by the 
indiiBtrlalfliaaaee.^ikMP«yor< (/mmi) ifMM. 

It oentaliia a ftwd ol InfonnatiOB for the mtflhwitfl 
that la wortb mora than ftretlmaellieprloa of a whole 
yaar*a aabeoriptlon. Onr maohanioa here In town who 
hare ezaalned tt, aay it Iff the Tary tiling they have bean 
looking for<— flka JEUodc. JWo, /mm. 

Ila typognHphy and general appaaianea laaoradlt to 
Amerloan Joomaliam.— lli(fala AdmfrHmr, 

Artlolaaof great intereat aarre to render thlajontnal 
▼aluable. both to the Fraotleal man and the general 
reader.—OMBoye JommaL 

It oontalna the yeiy beet matter, the i^reaheet and 
moat reliable information in regard to all identiflo 
diacoTori^e, mechanioal and manofaotnring Im- 
provementa, and Indnitrial ondertaldnga, and the 
flneat Ulnatrationi that can poeiibly be proenred. 
In short, the publiahera are determined to make 
the Jonrnal ao valnable that no Arcklteet, Builder, 
Carpenter, Bn^neer, ImTemter, Kaclklnlat, 
Blanwiiaetwrer, Waeiwi, Palmier, PluDaber, 
SmttlM or Fraetteal l¥*rtu>r, can posaibly af- 
ford to do without it. 

AN IMPORTANT PEATURK 
ia the monthly report of all the important artidea 
whioh appear in the indoatiial and edentiflc papers 
of thia country and Europe. Few men, onteide of 
the Joumaliatic profesiion, take more than two or 



three of these papers; and still lass do they find the 
leisure to read them; and yet no wide-awake worker 
can afTord to be without a knowledge of what is 
going on. This Tn TsoHiroLoeiBT giTsa eeoh 
month hi condensed form, and at a yery trifling 
cost,— the subsoription rate being 

OVLT $1.60 FSB YEAB, 

Or single numbers of the Journal may be obtained 
fhm any newsdealer for Fifteen <7enta. 

TRIAL 21SZP.— To those who may wish to ex- 
amine the journal more ftilly than can be done by 
the inspection of a single specimen number, we 
will send it for four months for Fdtt Okm. 

gar Send for JViss ^solnian eopy. 



The illustrations that ha^a appeared in Tn 
TBOHKOLoamr are unitersally acknowledged to be 
the finest that ha^a efer appear^ in any industrial 
Journal in this country. We haye made this de- 
partment a specialty, and are prepared to ftimish 
engraylnga of BoQdkiga, Machinery, etc, at mod- 
erate prtoaa, and of a quattly that cannot be inr^ 
pssaed. Address 

THE INDUITRUL PUBLICATION Ca, 
P.O.Box487Si 1T6 Broadway, Hew Tork. 



A New ft liye Book on the &un. 



MgaTfOMtii 



iaafltt.vith 



Siqiiiita 

Shooting on the Wing; 

▲ Bo6k tn TonBip Sportemevu 

BT AX OLD OAMIXaiPIB. 

A simple, lelimbia, pnustkal Itttte yoliiflie. faU of oae- 
ftal blnta eonoaming all that relataa to Qoaa and Sbooi- 
ing, and partloalariy in ragard to the art of LoADure 
ao Aa vo SLiu.. It also oontanu a large number ot 
▼aluable Reapaa raiatiiig to Bportug llaltara. 

**FromltBpagea we ahoold thlna the moat cipeii- 
ODoed spottaman might deriye some new ideaa, while 
the beglaoer wiU Ihkd It an inTalnaUe aaalatant.'*— C^mh- 
<ry O m tl §mim. 

" The direetlODB are io plain that they oamiot well be 
miatakeii."-lVrf, FkSd amd JPtotm. 

'*A Taluable handbook for the aooompluhed aporta- 
man, as well as for the begmner.*'— /amraae t Mmitor. 

** For eoaciae iastruetloBa aa to how to ahoet, to aelect, 
load, cany, and keep agon In order, etc, it oaasot be 
Burpaaaed.**-- WuUm BmuL 

**A modest Utile book, bat one from the raadlng of 
which a good deal of the right kind of knowledge ia te 
be gained.**— Jii>|»ic<oM'« JownaL 

May be ordered from any Bookaeaer,or will be aent 
free by mail on receipt of price. Addreaa 

INDUSTRIAL PUBLICATION CO., 

170 Broadway-, New York. 



JOURNAL OP MICROSCOPY. 



A 8EETGH OF THE 

NATURAL HISTORY 

or THX 

By JL MEAD EDWARDS, M. D, Mcroscopist 
to the Geological Survey cf New Hampshire, 

This work if intended to be of a popular charac- 
ter, bat at the tame time is itriotly accurate. It 
ooQtains: L The Natural History of the Dtatom> 
ftoee; IL llovements of the Diatomaoes; m. Mode 
of Growth: IV. Beprodaction: V. Modes of Ocoor- 
renoe and tises to llan: YL Relation to Qeology: 
yn. Directions fbr OOBecting. Proterring and 
Transporting Specimens; TUL Preparing Sped- 
mens for Stndy under the Microscope. Dmstrated 
by three Albert type plates, containing 87 iignrea. 

Small quarto, neaTy paper covers. Price IS. 

4^ There are but fifteen copies remaining for 
■ale. We have also a few copies of the seventh and 
eighth parts, on collecting and preserving Diatom- 
ioee, printed separately, which we offer for 80 cents 
bymiuL 

IKDUSTBIAL PUBLICATION CO., 

176 Broadway, New York. 



The Monthly IDoroiooplcal Journal* 

Tnmsactions of the Boyal Microscopical Society, 
and Becord of Histological Besearch at Home and 
Abroad. Edited by Henry Lawson, M. D.. 
U. B. C. P., F. B. M. 8., AssisUnt Physidan to and 
Lecturer on Physiology in St. Mary's HospitaL The 
sabicription to this jonmal, mailed direct bv the 
London publishers, is 16 per anoom, at whicn rate 
we are prepared to receive and forward subscrip- 
tions, thus saving our customers the trouble and 
riskof remitthig small sums. 

Sobscribers to the Amebigan Joubnal of Migbo- 
800PT who desire to club with the English Journal, 
can obtain both for 16.26. Back numbers and vol- 
umes of both Journals supplied. 

INDUSTBIAL PXTBUCATION CO., 

176 Broadway, New York. 

CHEAP FAMILY MICROSCOPE. 

SoUd east Iron Ibot; for eoane adjustment, slides by 
band; fine adjnstment by means of a delloaie Microme- 
ter icrew, which moves the sonr of the mttrunent; 
minor swings to one side for obliqne light; Diaphragm 
tot regulating mtenslty of light. Neat upright case, 
with hsndle, look and key, and drawer for acoessories. 
Magnilying powers, 86 and 76 diameters. Win ahow 
most common oblecta very dear^. Price $16. 

With an additional objective of higher power, ranging 
op to 900 diameters, $90. 

INDUSTBIAL PUBLICATION CO., 

176 Broadway, New Tork. 

Just completed, Svo., doth, with 48 newly-engxaved 
Plates and many Woodenta, $32.60. 

THE MICROORAPHIC DICTIONARY. 

A Guide to the Examination and Investigation of the 
Strvetoreand Nature of HIcroeoopio Oblecta. By J. W. 
QUFFITH, M. D.. etc., and Prof. HKMrBKT. Third 
Edition. Idited by Da. OamrTB and Pbof. Mastiii 
DtTVCAji, H. B.. Lend., F. B. a, etc., aasiated by the 
Bav. M. J. BaaxKLBT, M. A., and Pbof. T. BuFaaT 
Jona,F. B.8. FOraaleby 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 



FOB MICB08C0BIC OBJECTS. 

We have on hand a few very fine polished black 
walnut Oabinets for holding microscopic objects. 
They contain twelve shallow drawers, holding iO 
ol^ects each, making 480 in aU. In these drawers 
the objects all lie flat, and are easily lifted and re- 
moved. There is also a deep drawer, holding abont 
100 slides partly flat and partly on edge. Drawers 
have tablets of silicate slate; Cabinet has two doors, 
with look and key. Price 180. 

INDUSTBIAL PUBLICATION CO., 
176 Broadway, New York. 
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SIUCATI 

BOOK SLATES 
Fi^r >littr or I^entt I'fnHli 

A'l yted tin'f ^^N-T''' Jy USED 

fin- rtLo lust **l3c Vi'iirs by II la 

BoarlsofEiacatloD 

>;rw York, PUUnili-lijkiln, 
mniiy CUIee, Ten™*', Schools 

i^'jiUtug jJdCik Str»r<'ft and 
Stat ioriors K et'i ► T h t r mi {Sh^p ' c*; 
N.Y, Silioate Book Slate Co., 

l&l Fulton St,, cor» Lltnrrh. 



HENBT A. BHiEY, 

ATTOBNET ft C0XJH8ELL0B AT LAW 

(Boom 60.) 31 Part Bow. New York. 

BonuDicae.— GUman, Bon k Oc, 46 Bxchenje Plaoe, 
N. Y.; Joeeph W. Alsop, 48 South 8t.,N. Y.j A.D. F. 
Bendolph k Ck>., 770 Broadway, N. Y.; John T. OonOTer, 
18 Ten& Atc, N. Y. ; Jolin F. Ttow, 900 E. 19th 8t , N. Y. 
CoUecttoas prempVij made la all parte of the U. 8. 



Carter's Combined Ink.— For copy- 

inc and for generel UM, buy the original Oarter*c uik. 
It FLOWS FBEELY. OOPYS PmFKOTLY. MEVEB 
HOLDS OB FADX8. After long expoaore. If too dense, 
it may be thinned with Carter's Writing Fluid. Prinoi- 
palDepoi 86 Dey street. Sold by sll sutionere. 



POCKET COMPANION. 

nothing is more nseftil thsn a good pocket nuMniller 
for examlniog anything from an engraTing or a Sill to 
the smallest insect. We bsTe three magalflers which 
are made in large quantity, snd we can therefore sell 
them at Tsry low prices. QnsUty excellent: 
No. l.—Oompsct. bellows shape esse, soitable 

for engrarlngs. flowers, etc 96cente. 

No. 9.«Higher power, with diaphragm, Tery 
fine, snltsble for botanists and entomdo- 

glste, made thin for vest pocket. 60cente. 

No. 8.— Doublet, mounted in brass with han- 
dle. Qives a tcxt flat field, ezoelllnt de- 
finition and good working distance. Just 
the thing for dUsecting plante and In- 

seote $&00 

Free by mail on receipt of price. 

INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 



SEND 96a to O. P. BOWELL k CO.. New York, fOr 
Pamphlet of 100 pages, containing llste of 8.000 
newapapere, snd estimates showing ooet of advertising. 
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BOSTON OPTICAL WORKS 

131 Devonshire Street, Boston. 
CB.A8. STOnnUB, Agent. 

T0LLE8' TSLB8C0PB8. 

T0LLB8* MIGSOB00PX8. 

T0LLB8* MIOBOSOOPB OBJEOmrBB. 

In itook or made to order. 



0HABLE8 8T0DDEB is authorized to reoelye 
Biibsoriptioiig for Prof. H. L. Smith*! series of Dia- 
toms, principally firom the collection of the late 
Dr. De Brebison. 

Fonr hundred species are now prepared. 

New ICsohiiMrx de- 
stgned, and Working 
Drawings made in the 

_ _ _ plainest and most ao- 

onxate manner. Patent-Ofioe Drawings, ete. 

SAXnZL F. SCAT, Mtehanieal Draughtnuui, 
161 Broadwaj, Boom IS, New Tork Oltj. 



DRAWINGS, 

onxate manner. Patent-Ottoe ] 




Bedroom Earth Closet $5. 



HEJXTMy 
ECONOMY. 

Send stamp for illustrated 
circular* 

E. W. THOMPSON, 

34 Dey St^reet, New Tork. 




Weight, 7 pounds. 



$12 



m dmj at home. Agents wanted. Oatilt and 
terms free. TKUl * 00., Angasta, Maine. 




THREE THINGS IN ONE. 

VENTILATION of a flre- 



RADIATION of a Hots. 
CIRCULATION of a fbr- 
naoe. 
Pure Air and an Et«& Temper- 

ators throughout a room. 
Endorsed by the Medical, Bciea- 
tme and Poimlar Press. 
Prices ranging ttam gU to SiS. 
JI9-8END FOB DB80BIFTITB dBOULAB'^lL 

THE OPEN STOVE VENTILATING CO., 

107 Falton Street, New Tork. 



CARPENTER 
On tbe ]M[icro8Cope« 

NJBW RDITZOK {FIfih), 

This is undoubtedly the moot complete work for 
all but medical students. It is iUustrated with 25 
plates, beautifdlly printed on tint paper, and 449 
engravings printed in the text 84S closely printed 
pages ginng a yery fhll account of almost every- 
thmg coming under the range of microecoi^ in- 
Test^ation. Price $6.60; sent postpaid on receipt 
of price. 

INDX78TBIAL PUBMOATION CO., 
176 Broadway, New Tork. 



NIICR08C0PE FOR 8ALE. 

A good liQcrosoope, with ftill outfit of fine object 
glasses. For description, pri ce, et c., address 
GEO; E. BLAOKHAlf, M. D., 
Dunkirk, Chautauqua Oounty, «. T. 

d^R 4a 0Qrk per day at home. Samples worth $1 
$U VO f^iCK) See. Snxsoir k Co., Portland, Maine. 



DWYER'S SCHO OL FURNI SHING AGENCY. 

SCHOOL FXrENITUBE 

and Apparatos, of erery deserlption. 

OFFICE: 21 JOHN STBEBT, 

Near Broadway. Mew Y9B*k. 

PhllMophioal and Chemloal Apparstas, Qlobes, Maps, 

Charts, Blaokboards. Slatas, Ink WeUs, and all 

Supplies for Schools and Colleges. 



THE 

AMERICAN SCHOOL INSTITUTE, 

A reliable Edncatlonal Agency of twenty years sncoess- 
fnl experience, is constantly introducing Teachers of 
known abili^ to families and to schools and institatlons 
of every grade. 
Baepianaiory Cire%darB SwippU&dL 

J. W. SCHEBMEBHOBN, A. M., Actuary 

14 Bond Street, New Tork. 



NURSERY QOVERNE88. 

An American Udy of good edncaUon and aooostomed 
to children desires a sitaatlon as nursery goTemess or 
companion to a lady. Is willing to assist with needle- 
work. Can give the beet references. Address S. L. T., 
27 North Wsshlngton Square, New Tork. 



J0X7BNAL 07 MIOBOSOOPY. 



THE BEST BOOKS 

IN XHEIB 8XVXBAL D£PABTMENT8. 

How to Use thm Microscope. By 

Jon fBia. Umo., doth, nhutiatod. 75 onU. 

Tiie Pistol as a Weapon of Def ence^ 

in the HooM And on the Seed; How to Ohooee It 
ladUowtoUee it 12mo., Cloth. - 60 



Sbootinc on tlie Wins; Plain Dixeo- 
tloni iar Acquiring the Art of. Bj an Old Qeme- 



kfeeper. 12mo., doth. SliiBtrated. 



75 



What to Do and How to Do It 

IN CASE OV AOOIDBMT. Onto, Bornt, Brnleee. 
Spnljw, Poleone, Drownliis, ete., eta The beet 
book on the eat(}eot Umo., oloth. • 60 oente. 

LiKhtninatRods and How^ to Con- 

SlBUOT IHBIC By John Phis, Xdltor of 37U 
TtekmotogitL (The only book that bee not been 
written for the pnzpoee of edTertising eome patent 
lightning rod.) ' Beoond edition. Yery fnlly illne- 
tnted. Uma.elotlk • . . . Moenta. 

Tiie Cltemical History of tlie Six 

DATS or OBAATION. By Jcex Pan. 12mo, 
doth. 76 oente. 

QiTM the meet r«cent edentiAo view of the hennony 
of Qenede and Geology. 

"A book toU of intereetindTalne.*'— Jke iVwftylerkM. 

Th€ above may be obtained firom any boolBeeOer 
or weiffw f e ttl er, or MtUl be eetU firee by tnaU em 

rMnpC ef ptHee» 

a^ Theee booke wffl be ibnt to any addieee in Great 
Bntdn or Ireland on receipt of prloe in Brltlah postage 
itampe at the rete of one half>penny for each cent. Ad- 
diMa 

THE INDUSTRIAL PUBLICATION CO., 

ire Wbramdwmjf M«w T«rk 



The MIOBOlfKnEB ia an eaeential aooeaaory to all 
aieroMopee, OTon the aimpleat. By ita aid we are 



L The magnifying power of onr lenaea and micro- 



1 The actnal aiae of the obiJeot nnder esamlnation. 

X The extent to which thia object ia magnifled. 

Hitherto* the demand for Mcrometeia haa been ao 
•mall that the price haa been high, and thia Idgh price 
liaa reeeted npcB the demand and made it greatly leaa 
than ttwooldotherwlBehaTe been. With a Tiew to teet- 
tng the extent of the demand which would exiit If reelly 
good Mierometera oonld be obtained at a moderate 
price, we oflbr— 
Stage Kiorometera, ruled 100 to the inch 76 

do. do. ruled 100 and 600 to the inch.. 11.00 

do. do. ruled 100, 1,000 and 9.000 to the 

inch 1.60 

l^e-Plece Mlcrometere to order. 

Theae Mlerameteta haTO been carefully oompaced with 
■tandard Miorometerri by eminent makcra, and alae 
with the atendard U. S. inch, and are warranted to be 
u accurate aa any In market. Addreaa 

THE INDUSTRIAL FUBLIOATION CO., 
176 Broadway, Sew York. 

Ittt by man oa rceefrt of prkf • 



CHEAP FAMILY MICROSCOPE. 

Solid caatiron foot; for ooarae adjnatment. alidea by 
hand; fine adjuatment by meana of a delicate liicrome- 
ter screw, which movea the bodt of the ln»trament; 
mirror awlnga to one dde for oblique light; Diaphragm 
for regulating mtenalty of light. Vom upright caae, 
with handle, look and key, and drawer fbr aooeacoriea. 
liagniiylng powers, 86 and 76 diametera. Will ahow 
moat common oblecta Tery dearly. Price $16. 

With an additional objeotiTe of higher power, ranging 
up to 90O diametere, $20. 

INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 



Juat completed, 8to., cloth, with 48 newly^engraTcd 
Platee.and many Woodouta, $32.60. 

THE MICR08RAPHIC DICTIONARY. 

A Guide to the Examination and InTcatlgation of the 
Struct ure a nd Nature of Hicroaoop&o Objecta . By J. W. 
GBIFFITH. X. D.. etc., and Prof. EENTBEY. Third 
Bdition. Bdited by Db. QamriTH and Pbof. UAMxm 
DuxoAir, M. B.. Lond., F. B. S., etc, aaaiated by the 
Bzy. M. J. Bsnxxz.IT, H. A., and Pxor. T. Bufbet 
Joina,F. B.S. FOrnleby 

THE INDUSTRIAL PUBLICATION CO., 

170 Broadway, New York. 



JHO. H. MAETIN, F. E. M. S., etc., 

MICBO ASSAY LAB6BAT0BY, XAID8TOXB, Bno. 
Author of " M lOBOSOOPIO OBJXOTS,'* pubUahed by 
Mr. Jno. Tan Yooret, 1 Patemoater Bow, London, B. 0. 
"MANUAL OF MI0BO600PI0 MOUNTING," pub. 
llahedby Meeara. J. E. A. Ohuichlll* U New Burlington 
Street, London, TY. 

Pr*f. H. A. WABD, Bodheater, N. Y.,la my Agent Id 
the United Statea for MIeroacopie Objecta. ete. 



HENBY A. BUiEY, 

ATTOBHET ft OOUNSELLOE AT LAW 

(Boom 60.) 21 Park Bow, New York. 

BannBiOM.— GUnan. Son k Go., Bxchanje Place 

N. Y.; Joeeph W. Aliwp, 48 South St., N. Y.; A.D. F. 

EandQlpii k Ca. 770 Broadway, N. Y. : John T. Oonorer 

18TenttrATe.,N.Y.:JohnF.Ttow,208E.13th8t,N.Y 

follerUona promptly made In all parte of the U. 8. 



8TA1NED VECETABLE 8ECTI0N8. 

We hftye preyailed upon Dr. Beatty, of Baltimore, 
to plftoe in our hands, I6r eale, a few of his ex4pi6- 
ItepicpaniionB of stained vegetable seotions. They 
will pioTO invaloable, not only as subjects for study, 
but as eiamples for the young microscopist. 
Priee Oae Dollar eseh. 
INDUSTRIAL PUBLICATION CO., 
17$ Broadway, New York. 



FOB MICMOSCOBIC OBJECTS. 

We have on hand a few yery fine polished black 
wainut Cabinets for holding microsoopio objects. 
They contain twelve shallow drawers, holding 40 
objects each, making 480 in all. In these drawers 
the objects all lie flat, and are easily lifted and re- 
moved. There is also a deep drawer, holding about 
100 slides partly flat and partly on edge. Drawers 
have tablets of silicate slate; Cabinet has two doori>, 
with look and key. Price $80. 

INDUSTBIAIi PUBLICATION CO., 
176 Broadway, New York. 
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ammn^UL ixhibition 



MICROSCOPES and TELESCOPES 

are not in the O^ntonnial Bzhibitkm, wfaare it would 

be i9popin>le to extmine them. But all 

lAterefted are invited to oaU A* ^« 

lalevooni, wliere ereiy t^ 

duty will be aAwded 

for their thofoo^ 

inipeotion. 

CHARLES STODDER, 
Sole SeU4ng Agents 

Bialto, Boom 86. ISl Derooihire Street, BoitoiL 

New ICMbinerx de- 
■Igned, and Working 
Dnwlngt made tn the 
pUhiMt end moet eo- 
onrmte manner. Patent-OAoe Drawlngt, ete. 

SAMUXL F. HAT, ¥eehan1eal Oxmnghtnuui, 
181 Broadwaj, Boom If, New York Oltr. 





Bedroom Earth Closet $5. 




Welitht, 7 ponndi. 



MMAIjTH, 
MCONOMY,' 

BendstMnpfor Qliutntad 
droater. 

E. W. THOMPSOM, 

M Dey Stnet, Ksw Tort. 



$12 



\j el ] __ . 

ftee. TmUB*00.,A«cwte.lC^Be. 



Outfit I 



i-m 


"^ 



THREE THINeS IN ^E. 

VENTILATION of ft fl>«- 



RAINATICyi ^ > ^^10^ 
OIRCULATION of a tor- 



Psrt Air and aa Inn Tlivper- 
ataia throng hoat a rooia. 

Xndoreedbjthe Medtoel, Sdea- 
tme and Foiniler Preea. 

Prloaa ranging from $U to Itf. 

l^rnono fob dkobifhtb oiBouL4j^'CiL 
THE OPEN STOVE VENTIUTIIiQ CO., 

lOT raHoB mreet. Bow Tofk. 



CARPENTER 
On tbe ]M[ici*o8eope« 

NMW KDITIOM (JPV«^). 

TIlii iinndonbtedlj the meat oooplote woric Cor 
aU bnt medioel atndente. li la illnilSrated with 25 
pktee, beantifiilly printed on tint paper, and 449 
engrayinga printed in the text 84S oImoIj printed 
pagee giTlng a very fOil aoooont of almoat ereiy- 
^fr ig ^mwiing under the range of mioroaoopio io- 
yeeS^Uon. Prioe $5.60; eent poitpaid on receipt 

^ ^ DTDUBIBIAL FUBUOATION 00., 
176 Broadway, New Tork. 



NII0R0800PE FOR 8ALK. 

A good Mieroooope, with fbll ontfit of fine object 
glaaeee. For daeoifatton, prl ee, et c, addreas 
GEOT ETBLAOKHAlf, M. D. , 
Dunkirk, Obaotanqna Oonnty, N. Y. 



$5 to $20 SSLl^ •* ^"^ ^^ '^ •* 



, Bnnox k Co., Portland. Malaa. 



DWYER'S SCHOOL FURNISHING AGENCY. 

SCHOOL FUBNITUBE 

and Appaiatiia, of erery deeerlption. 

OFFIOE: 21 JOHN 8TBBET, 

Near Broadway. BTaw York. 

Fhiloaophioal and Chemloal Apparalaa, Olobea, Ifact, 

Ghana, Blaokboarda. Slalea, Ink Wella, and aU 

SnppUea for Sohoola and OoDegea. 



THE 



AMERICAN SCHOOL INSTITUTC, 

A rellahl* Ednoatlonal Agency of twenty yeara anooMa- 
fol eaqperlenos. is oonatently Introdndng Teaoheia of 



known ahillty to etfiSUea and toaohoola and InatitatioBi 
of OTary grade. 
Eoep lm m mto ry CUwOmrt StippUtd, 

J. W. BOHBBXBBHOBN, A. M., Aotaary 
U Bond Street, New York. 



NURSERY QOVERNESa. 

An American lady of good education and aoonatomed 
toohOdran dealrea a ettoatien ea nasaery gorameaf or 
oompanloa to a lady. la willing to aaalat with needle- 
work. Can glre the heat reterenoea. Addreaa & L. T., 
S7 North Waahlngton 8qttaie» New York. 



JOURNAL OP MICEOSOOPT. 



THE BEST BOOKS 

m XBXDi 8BVZBAL DEPABTXEICXS. 

How to Use tlie Microscope* hy 

JoHS Fhzk. 13ma, Ootlu IUiMti»t«d. 75 oenta* 
The Pistol as a Weapon of Def encci 

in Um Houm a&A on the Soad; How to OIioom ii 
udHowtoUMll l^o., Cloth. SO 



Shooting on tlie Wing; Plain Diieo- 

tlons tot Aoqinlrlsg the Art of. By an Old 0«mo» 
keepor. 12mo., doth. Illuttnited. • TSemta, 

What to Do and How to Do It 

IN OASB or ACOmSNT. Onta. Bnnii, BniiMi, 
SpfiAnt, Foteons, Drowaiiig, ote.^ oto. Tho t>Mt 
book on tho nil()6Gt Umo., doth. - M — ''~ 



Lightninc-Rods and Hiiw^ to Con- 

tlTBUOT raw. By JoBH Pbxm. Idllor of JU 
TedKMiopUL (Thb only book that has not been 



i porpoae of adtarttalng aona patent 
HgK»^«iig rod.) Seoond edition. Very fa]|r Ulna- 



The Cltemical Hifttory of the Six 

DATS or OBEATIOM. By Jonx Pbhi. 12mo, 
etoth. 75oenta. 

Otraa the moat foeant wdantlflo view of the harmooy 
of Seneda and Oaology. 

"A book fun of tBtaraat and Talne.**— 7k« BrtOfUritm, 

The ubave mmy be ttiained/htm any b oei ra e ll e r 
or nn/MdeaUr, or uHU be flan« firte by maU en 

n f§ tM € ef priet* 

g^ Theae booka win be aent tony addreaa In Gceat 
Bntdn or Iidand on reodpt of price in Britlah poata« 
•tnnpa a* the nta of one half-penny f o» anoh eenl Ad- 
dnM 

THE INDUSTRIAL PUBLICATION CO., 

ire Broadway 9 Mew York. 



Tba laCBOMETEB la an eaaentlal acoeaaory to all 

mlcroaoopeB, even the aUnpleat. By ita aid we are 

enabled to determine— 

L The aaaguiiylng power of onr lenaea and micro* 



2. Tba aotul alae of the objeet sader eumination. 

Sl The extent to which thla object la macnliled. 

Hitherto the demand for Micrometera haa been ao 
■mall thai the prleehaa been high, and thia high price 
haa rra^ted npon the demaod and made it gr e a tl y leea 
then it wonld otherwlee haTe been. With a view to teet- 
iag the extent of the demand which wonld exitt If really 
good Micrometera eonld be obtained' at a moderate 
pncef we oflbr— 
8ti«elli«rom«ten;ralad]l»tothelBah 75 

do. do. mledlOOandSOOtothe lndi..$LOO 

do. do. nded 100, 1,000 and 9,000 to the 

inch 1.M 

lye-Fiece Ulcroueteri to order. 

Theae lllflroiBietanha?a been carefnUy compared with 
■tadaid MlerooMten by eminent makera, and alae 
with the BtBBdaidlT. B. iMh, and ava wanantad to be 
aa aeenraAe aa any In maxftat. Addreaa 

THE IMDUSTEIAL PUBLIOATIOK CO., 
178 Broadway, New Tocfc. 
Seat by maU an rteeipt af price. 



CHEAP FAMILY MICROSCOPE. 

Solid caat iron fDOt; for coarae adjoatment, alldea by 
hand; fine adjnatment by meana of a delicate Microme- 
ter ecrew, which morea the boot of the Inctroment; 
mirror awlnga to one aide for obllqne light; Diaphragm 
Ibr regulating intanaity of light. Neat upright case, 
with handle, look and key, and drawer for aocetaoriee. 
Magnifying powera, 86 and 75 dlametera. 'Wm ahow 
moat common oblecta rery dearly. Price $15. 

With aa additjomal objecttve of hii^ber power, ranging 
np to SOO dlametera, $90. 

INDU8TBIAL PUBLICATION CO., 

176 Broadway, New York. 



POCKET COMPANION. 

Nothing la more naeftil than a good pocket magniSer 
for examlniog anything firom an engraTlng or a bill to 
the aaaaUeat inaect We hare two magniflera which 
are made in large qnantity.and we can therefore eeU 
them al Tory low pvicea. Qnalilj excellent: 
No. l.->Oompact, bdlowa ahape caae, auitable 

for esgraTlnga, ilowera, etc. 25cente. 

No. a.— High power,wlth diaphragm, very fine^ 
aoltable for botanlate and entoittologiata, 

made thin for Teat pocket. SOeenta. 

rree by maQ on faealpt of price. 

INDU8TBIAL PUBLICATION CO.. 

176 Broadway, New York. 



Jnat completed, Sro., doth, with 48 newty-engiared 
natot and many Woodenta, $22.50. 

THE MICROBRAPHIC DICTIONARY. 

A Gvide to the Bxamlhatlon and XnTcatlealion of the 
Straotnre and Nature of Mleroaooplo Olfjeota. By J. W. 
OBIITITH, M. D.. etc, and Prof. BENFBET. Third 
Edition. Bdlted by Dm. OninxzH and Pnoor. Mamtuk 
DTOKUS, M. B., Lond., F. B. S., eto., aadated by the 
Bbt. M. J. BBBMXLn, M. A., and Pnov. T. BumT 
JoiaM,r. B.8. Voraalaiby 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 



JVC. H. XABTIH, 7. B. X. 8., etc., 

laOBO ASSAY LABOBATOBY, MAIDSTONE, Bxo. 

Author of ««MI0BOSOOPI0 OBJBOIS,'* pubUahed by 
Mr. Jno. Tan Voent, 1 Paftemoater Bow , Lon don, E. 0. 
••MANUAL or MIOBOSOOPXO MOUNTINO/' pub- 
Uahed by Meeera. J. B. A. GhurchiU, U New Boriington 
Street, London, W. 

Prftf. H. A. WABD, Bodheatar, N. Y.,ia my Agent in 
the Uhltod Statea for Mlcroacoplc Objeote, etc. 



THE AMEBIOAN JOXJBNAL OF MICROSCOPY. 



CENTENNIAL EXHIBITION. 



MICROSCOPES and TELESCOPES 

are not in the Centennial Exhibition, where it woold 
be impossible to examine them. Bnt all 
interested are invited to call at the 
salesroom, where every fa- 
cility will be afforded 
for their thoroogh 
inspection. 

CHARLES STODDER, 
Sole Selling Agents 

Bialto, Boom 86. 181 Devonshire Street, Boston. 



New Xaehlaery de- 

Worklng 

de in the 

. most so- 

curate mumer. Pstaot-Ollica Drawings, etc 

BAMUXL P. HAT, Michanioal Dravghtsmm, 
161 Broidway, Boom It, Vew Tork Olty. 



DRAWINGSi Sri^ 




Bedroom Earth Closet $5. 



HEALTH, 
MCONOMY, 

Send ttamp for illnitntea 
dronlv. 

E. W. THOMPSON, 

34 Dey Street, New Tork. 




Weight, 7 pounds. 



$12 



• day St home. Agents wsnted. Ontfll sad 
terms free. TBUB * 00., Augusta, Msine. 




THREE THINeS IN ONE. 

VENTILATION of • fiw« 



RADIATION of s ftore. 
CIRCULATION of s Mr- 



Pore Air and an Xren Temper. 

atnre throughout a room. 
Indorsed by the Medical, Scien. 
tiflo sad Popnlar Press. 
Prloes ranging firom $15 to ftf. 
j|9*8Ein) FOB DBSOBIFnVl OXBOULAB^GH 

THE OPEN STOVE VENTILATING CO., 

107 Fulton Street. New Tork. 



To hire for the Sommer months by an amstaar. s 
Misrosoope. Should the seme prore satisfactory in Its 
workings, wm purchase. Oostaotto ezoeed$100. 8sl- 
umetory references glTsn. Address 

O. H. W., Box i8T5. New Tork. 



HEHBT A. BILET. 

ATTOBXET ft COinrSELLOR AT LAW 

(Boom 00.) 21 Park Bow, Hew Tork. 

BnxBSiroKS.~Oimian, Son k Oo., 46 Brdisny Plsoe 
N. T.; Joseph W. Alvop. 48 South St., N. T.; A.D. F. 
Randolph k Oo.,'T7t>Broedway, N. T.; John T. Conover 
18 Ten& Ato., N. T.; John F. Trow, 309 E. 13th 8t,K. Y 
Colleetlens ptessptiy made ta aU parts of the U. S. 

MICROSCOPIC OBJECTS CHEAP. 
We hare in stock a qnantity of MICB08G0PIC 
OBJECTS, (seoond-hano), some of tham rery fine, 
wfaloh we offer iow. Prices, 90 cents each and up- 
wards. Slides of the standard siae, 8x1. 

mUSTEUL PUBLICATIOI COHPAVT, 
176 Broadway, New Tork. 

(BR 4a (BOA per dsy at home. Samples worth |1 
^O V3 ^C\3 tn%, SnnoH k (3o., Portland, MalP<^ 



DWYER'8 SCHOOL FURNISHING AGENCY. 

SCHOOL FTTBNITUBE 

snd Apparatus, of srery description. 

OFFIOS: 21 JOHN ST&SET, 

Vesr Brosdway. Mew Y«rk. 

Philosophloal snd Chemioal Apparstns, Globes, Uspt. 

Oharts, Blackboards, Slates, Ink Wells, and all 

SnppUes for Schools and Oollegee. 



THE 

AMERICAN SCHOOL INSTITUTE, 

A rellsble Bdooational Agency of twenty yesrs sncceii' 
fnl experience, is constantly introdndng Tesehers of 
known abUitr to fSmHies and to schools snd instltatiooB 
of every grsde. 
BtaplaffMitory CircUlan SwpplML 

J. W. SOHKBBOEBHOBN, A. M., Actnary 
U Bond Street. New Tork. 



NURSERY GOVERNESS. 

An American lady of good education and aocnstomed 
to children desires a sitaation as nursery goTemess or 
companion to a lady. Is willing to assiat with needle- 
work. Can giro the best references. Address S. L. T.. 
27 North Washington Square, Vef Tork. 



JOTJBNAL OP mOBOSOOPT. 




THREE THINGS IN ONE. 

VENTILATION of » fire- 
plaoe. 
RADIATION of a «toT6. 
CIRCULATION of afdr- 

naoe. 

I Port Air and an Sven Temper- 
atm throaffhont a room. 
Endoraed by the Madioal. Bolen- 
tlflo and Popular Press. 
Prices ranging f^m $16 to $48. 
jarSEHD FOB DESORIFTIVB OIBOTJLAB'®^ 

THE OPEN STOVE VENTILATING CO., 

107 gglton Street. New York. 

SECOND-HAND MICROSCOPE. 

Stand all brass.* Back and Plnton for coarse sdjuat- 
m«nt: fine screw for delicate adjustment of focus. 
SaooBdary movAble stage wlih stop for MSltwood Under. 
Mirror swung so as to a\ye oblique light. Two eye- 
pleoes— A. and O. Two otat^eotlTes— triplets of .superior 
exodlenoe, neatly put up In brass oases; will resoWe the 
Ptettratiifma BaUicum. Baoffe of nugnifylng powers 
tnm 36 to 780 diameters. Adhromatlo condenser; bulls- 
eje eondaosor on separate stand; mlorometer graduated 
MCO to 1^8000 inch; neat manogany upright cabinet, 
vlth drswer for aocessories and lock and key. Price 
KO. Address B. W., care Editor Am. Journal of Mlcro- 
■eopy, Box 4878 New York. 

POCKET COMPANION. 

Nothing Is more useftil than a good pocket nuupililer 
for enmtnlng anything f^om an engraTlng or a bill to 
the Boullest Insect We hare two magnifiers which 
are made In large quantity, and we can therefore aell 
them si rery low prices. Quality excellent : 
No. L—Oompact, bellowa shape case, suitable 

for engrmrings, flowers, etc 28oa&ts. 

No. 9.~-Hlsh power, with diaphragm, very fine, 

suiuble for botanlata and entomologlsta. 

made thin for veat pocket 60 cents. 

Free by mail on receipt of price. 

INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 

HENBY A. BILEY, 

ATTORNEY ft COUNSELLOE AT LAW 

(Boom 80.) ai Park Bow, New York. 

BsnBaQioxs.~011man, Son Je Co., 46 Exchange Place 
N. Y.; Joseph W. AlPOp, 48 South St., N. Y.; A.D. F. 
Baadolph k Go., 770 Broadway, N. Y.; John T. Oonover 
IB Tenth Ato.. N. Y. ; John P. Trow, 909 B. 13th 8t, N. Y 
Celleetlona promptly made iu all parts of the U. 8. 

J. WALLACE. 



UniRllLIST AND miDERMIST, 

C#llett«r aad taiip^rtor In tbe f ariMsi 
BraMhcs •! llataral Hisl^nr. 

17 North William Street, New York. 

abuficial eyes, wholesale and betail. 

T/JODKBlflST TO THB SkITHSOMIAH IHIITii'U'lS 

HvBxmc, WMliiDgtoD, D. 0. 

Proprietor of tbt Qsbat Amebzoait Muoum, P»i- 
eraon, N. J. 

SBHDMb. to O. P. BOWXLL k CO., New Yoifc, for 
Pamphlet of 100 pagea, containing UsU of 8,000 
' I showing cost of adTartlaliig. 



THE BEST BOOKS 

IN THEIB 8EVEBAL PEPABTMBNT8. 

HoifT to Use the Microscope. By 

JoHH Pbxx. lamo.. Cloth. Illustrated. 76 cents. 

Tbe Pistol as a Weapon of Def ence« 

In the House and on the Boad; How to Choose it 
and Uow to Use it. 12mo., Cloth. - 60 cents. 

SbOOtinK on tlie Wing; Plain Direc- 
tions for Acquiring the Art of. By an Old Qame- 
keeper. 12mo., doth. Illustrated. 76 cents. 

What to Do and How to Do It 

IN CASE OF ACCIDENT. OuU, Bums, Bruises, 
Spralna, PqIsous, Drowning, eta, etc The best 
book on the subject. 12mo., cloth. - 60 cents. 

Ldf htninjc-Rods and Ho^r to Con- 

'KTBUCT IHBM. By Jobm Pbih, Editor of The 
TeduufloffiH. (The only book that has not been 
written for the purpose of advertialng some patent 
lightning rod.) Second edition. Very fully lllua- 
trsted. 12mo., doth. .... 60centa. 

The Chemical History of the Six 

DAYS OF OBBATION. By Jobs Phxx. 12mo , 
doth. .- 76 cents. 

GlTcs the most recent sdentlflc Tiew of the harmony 
of (Hnesls and Geology. 

**A book fuU of IntereatandTSlue.*^— 7^ /VM&yferian. 

The above fnay be ebtained frmn any bookeeller 
or newedeaier, or wiU be mnt free by nutU on 

reeeip$ ef pnee» 

MO' Theae books will be sent to any addreaa in Great 
Britain or Ireland on receipt of price In Britlah poatage 
atamps at the rate of one half -penny for each cent. Ad- 
dresa 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadwayy Mew Y«rk. 



THE 

AMERICAN SCHOOL INSTITUTE, 

A reliable Educational Agency of twenty years success- 
ful experience. Is constantly Introdudng Teachers of 
known ability to families and toachools and institu^ons 
of OTory graae. / 

Kicplanaiory CireularB Supplied, 

J. W. 8CHEBMEBHOBN, A. U.. Actuary 

U Bond Street, New York. 



MICROSCOPIC OBJECTS CHEAP. 

We have in stock a anantity of MIOBOSOOPIC 
0BJE0T8, (second-hana), some of them yexyfine, 
which we offer low. Prices, UO cents each and up- 
wards. Slides of the standard size, 8x1. 

mUSTRIAL PVBLICATIOll CMPillT, 

176 Broadway, New York. 

To hire for the Bummer months by an amateur, a 
Mioroacope. Should the same prore satisfactory m Its 
workings, wUl purchase. Cost not to exceed $200. Bat* 
Isftotory references glren. Address 

G. H. W., Box 4876. New York. 



.^.ooxuDzixirviai. 

Simple Directions for treating Acddents. Pamph- 
let form. Free by mail for 10 cents. 

iroUSTRUL PIJBLICATIOli COIPAIIT, 

176 Broadway, New York. 



$5to$20}S;;. 



day at home. 
*Ca, 



flamplea 
Portland, 



wori^ll 



THE AMERICAN JOURNAL OF MICROSCOPY. 



GHAELES STODDEB 

Ib selling agent for all the prodnetions of the 
BOSTON OPTICAL WORKa 



tOLLBS* LABOE MICBO800PB8. 

T0LLB8' BTUDEMrS XICBOSOOPIB. 
T0LLS8' OBJECTIVES FOB THE XIGBOSOOFE. 
T0LLE8' BIVOCULAB BTE-FIEOEB. 

T0LLE8* ntPBOYED TELB8COPE8. 



No olaims are made by the agent as to the supe- 
riority of ToUes* work, but simply reference to 
those in all parts of the world who haye them in 
use. 

Applications from the trade, or other buyers, 
should be addressed to 

131 Devonshire St., Boston. 



OWYER'S SCHOOL FURNISHING AGENCY. 

SCHOOL FTJENrrUEE 

and Apparatas, of erery description. 

OFFICE: 21 JOHN STREET, 

Near Broadway. ji^^^ York. 

Philosophioal and Chemical Apparatus, Globes, lisn 

. Ghana. Blaokboards. Slates, Ink Wells, and alT 

Supplies for Schools and Colleges. 




DRAWINGS. 



New ICachliiery de- 

slgoed, and Working 

Drawings made in the 

— ^---- -- --■'^'^B pUinest and most ao- 

onra te man ner. Patant-Offlce Drawings, etc 

8AMUXL P. HAT, Xeehmnical Bravghtsman, 
Kl Broadway , Boom 1». New Tork City. 

£1 p a day at home. Agents wanted. Ootflt and 
^16 terms free. TBUX * CO., Augusta, Maine. 



Bedroom Earth Closet $5. 



BX!AZTM, 
JECOKOMT, 

Send itamp for iUoitnted 
oironlv. 

E. W. THOMPSON, 

34 Dey Street, New York. 




Weight, 7 ponnds. 




:iJhotolngravingCo. 



BEMOVED May 1st, 1876, from iimW 




For Newtpoper, Book nd CitalagiK 
orPriali^ PM-afMl>Iiik Dmrmgs. Oi' 
moodi as gbw, the fiaet are deeper 
ftper, tiui oo any press where type 

€h»rPiatetar^ now used 

> STAMP POl 




to67PAMPLACR 



'xiiotogMpUc and Chcniksd in e th o d . won au IdBdi 
b/cbeaper diaa Wood-cuts. Thae Plates have a priotu^ muhx m 
d we guarantee dwm to print perfecdy dean and shaip. on wet or dry 
s or S te reo ty pe s can be made from then b the usual way. 

I jm6lisAer# oiwl maii«/cso<«rerf <i» avary State «» Me ISiiMk 
tOIROULARs PlMMSMywtMrayousswthlts 



pbice list oi* 



MICROSCOPES 

MaJmfactured by Henry Crouch, of London, 




Crouch's "Premier" Binocular Microscope 

Price of "PBEMixa,*' in handsome mahogany ease, fitted to reoeive accessories, with condensing lens 
on stand, 1-inch and j-inch obJeotiTeB, $130— making it the cheapest Binocnlar Microscope in market. 

THE INDUSTRIAL PUBLICATION COMPANY, 



a^tm AgmU far ihe UmUeA SUtU*. 



176 Broadway, Vew York. 



CENTENNIAL AWARD. 

Onr readers are no doubt aware of the oontradietorj statements made by many 
exhibitors at the Centennial Exposition in Philadelphia. It is well-known that medals 
have been given pretty freely, and that the only thing of real yalue about the award is 
the report of the Judges. Tha following is the Judges Beport in the ease of 
Mr. Crouch's Microscopes, and when we say that the Juror who took the most active 
part in preparing this report is the well-known microscopist, President Barnard, of 
Columbia College, this document will carry a weight which no ordinary recommendation 
could] 



**A series of microscope stands is exhibited, all conBtnicted upon a common 
plan, which combines simplicity of design with all desirable stability and re- 
markable lightness. The simplest form, called the "Educational Micro- 
scope," with or without rackwork or fine lever adjustment, is believed to be the 
cheapest form of microscope capable of real work in the market. The 
"Student's Micro8COX)e," monocular or binocular, with rack and lever adjust- 
ments, rotating glass stage, and various applianc^es for aiding manipulation and 
illumination, possesses nearly all the advantages desirable in a microscope for 
investigation, and is also remarkably cheap. The first-class Microscope, monoc- 
ular or binocular, embraces mechanical adjustments of the stage in co- ordinate 
directions, complete rotation of the stage, rack and lever adjustments, graduated 
limb, graduated draw- tube, improved sub-stage, and every other desirable appli- 
ance for a complete instrument, and is furnished on terms similarly moderate. 
It is an extremely convenient feature of these stands that the sub- stage may be 
removed by a lateral slide, by which is secured a great saving of time and 
trouble over the ordinaiy arrangements. The Student's Binocular was the first 
which was introduced to meet the wants of this class of observers. The impor- 
tant peculiarity of the rotating stage is the newly introduced centering adjust- 
ment, by means of which rotation about the optic axis is perfectly and instan- 
taneously secured. A centering arrangement of the diaphragm is also provided. 

" The objectives exhibited form a series ranging from 3 inches to J-inch. For 
sharpness of definition, and fi-eedom from distortion of image, they leave nothing 
to be desii-ed. They are admirably adapted to all the ordinary work of the 
microscope. The Polariscopes exhibited deserve special commendation for their 
excellent mounting and large field." 

(Signed) J. E. HILGABD, 

F. A. P. BARNARD, 
JAMES 0. WATSON. 

IMPORTANT ANNOUNCEMENT. . 

Having made special arrangements with Mr. Crouch, whereby we have been appointed 
his sole agents in the United States, we are prepared to furnish his instruments at 
London Prices, duty only, and a very slight charge for freight and insurance being 
added. As we import in large quantities, the expense of importation on each micro- 
scope is small, and purchasers may therefore obtain instruments from us at a less cost 
than they can possibly be obtained direct from London. And as we shall keep a large 
and complete stock of his instruments and accessories constantly on hand, lame and 
trouble, as well as expense, will be saved by those who apply directly to us. 

ftaB^ We are authorized to say that the trade will be supplied by us on terms quite as 
favorable as can be obtained from Mr. Grouch himself. Oorrespondenoe solicitea. 

a®" We have in active preparation a complete and illustrated catalogue* 6f Mr- 
Grouch's Microscopes, with full directions for using the various parts. This catalogne 
will be sent free (as soon as issued) to any one favoring us with his address. 

THE INDUSTRIAL PUBLICATION COMPANY, 

176 Broadway, New York, 



PMCB-LIST OP MICROSCOPES. 

No. 1. — ^Binoonlar.' This is a large, handsome stand, with foot oi skmegen 
eral pattern as the out on first page. It oombines all the latest improve- 
ments in constraction, and allows tne easy and aocorate application of all ao- 
oeBsory illuminating apparatus. The body is fitted with Wenham's Binocular 
arrangement complete, with rack-work adjustment to draw-tubes, for perfect 
adaptation to individual vision; coarse and fine adjustment for focussing, 
and additional graduated draw-tube for micrometrical measurements. The 
stage has rectsmgular and rotary movements, sliding object plate with spring 
damp, and diaphragm with removeable fittings. Large, fiat and concave 
mirrozB, with lengthening and rotary fittings, graduated stage, with adjust- 
ing screws for bringing the centre of rotation accurately into the optic 
uas of the instrument. Stand alone, as above - - - . $240.00 

No. 1. Monocular - - - - 200.00 

No. 2. Binocular, same as No 1, but smaller .... 175.00 

Where draw-tubes and centering arrangements are omitted the price will be $160.00. 
Nt). 2. Monocular - - - - - 136.00 

No. 3. Binocular; has Crouch's new concentric glass rotating stage, instead 
of mechanical stage ....... 125.00 

No. 3. Monocular .-.-.-.. 100.00 

No. 4. The "Premier" Binocular Microscope (see engraving on first page). 
In this instrument the stand is of the new form, which gives great steadi- 
ness, and is unusually convenient and elegant The binocular bodies are 
furnished with draw-tubes, moved by racks and pinions, so that perfect 
adaptation to the eyes may be obtained. There is a very smooth working 
rack and pinion for coarse adjustment of focus, and a delicate screw for fine 
adjustment. Stage rotates in the optic axis of the instrument, and has also 
a very delicate mechanical movement giving f-inch of motion in each direc- 
tion. One plate of the stage has been dispensed with, and the object-clips 
are both fitted in grooves in the upper plate, thus facilitating the rotation of 
the stage with the object in any position. This also allows the entire range 
of the adjustment to be still available when the paraboloid, or other dark 
ground accessory is in use. 

The mirrors, both plane and concave, are large and of the very finest 
construction. They have complete adjustments. The under side of the 
stage is so arranged as to receive any of the illuminating apparatus (para- 
boloid, polarizer, achromatic condenser, diaphragm with three apertures, 
etc.) named in the list of accessories. The diaphragm with three apertures 
is famished with every instrument 

Every adjustment, where possible, is provided with compensating adjust- 
ments for tear and wear. 

This microscope, with one pair of eye-pieces, one-inch objective, of 25° 
angular aperture, and one i-inch of 85"^, bulls-eye condenser on brass 
stuid, and handsome mahogany case, packed to take all accessories - 130.00 

Ko. 5. Student Binocular Microscope. Has one pair of No. 1 eye-pieces; 
rack and pinion adjustment for low powers, giving sufficient range for fdl 
objectives from 4-inch upwards; fine lever adjustment for high powers; 
draw tubes having lever adjustment for co-equal adaptation to width of 
eyes; the new concentric glass rotating stage, with complete rotation, and 
all adjustments; removable diaphragm of three apertures; plane and con- 
cave mirrors, having lengthening arm, and complete adjustments; con- 
denser on separate brass stand. Objectives, best, 1-inch, 25°, and |-inch 85°, 
packed in best portable mahogany case, with fittings for accessory apparatus, 
which may be obtained at any time with a certainty that it will fit - 100.00 

This microsoope has now for many years been favored with the approval of Dr. Carpenter 
bs his own working microscope, and was the instrument selected for use by him on the 
important expeditions of H. M. S. Porcupine. In the last edition of his work on the 
Hicroecope, Dr. Carpenter thns speaks of it: — **ThiB instrument had the great merit of first 
bringing within reach of the student a convenient and well-constracted binocalar, at a cost 



not greater than that nsnaUy charged for the addition of the Wenham Priam and secondftry 
body alone. With the improvements it has sinoe reoeired, it stiU remains one of the best 
instruments of its class; and the author, after considerable use of it, can strongly recommend 
it to such as desire a binocular at once cheap, good and portable." 

No. 6. Student's Histologioal MioroaoGpe. This stand has bestoottzse and fine 
adjustments, with sufficient range for all objectiyes; stage with new moYe- 
ment and remoyable fittings, to which all aooeaaory illuminating apparatus 
may be added; diupbragm of three apertures; pbuie and oonoaye mixrors 
with complete fittings; long draw-tube for increasing the magnifying power; 
objectiyes, 1-inch 16°, and i-inch 75°, (the latter specially oonstmcted for 
histologioal work); two eye-pieces, Nos. 1 and 2; condenser on brass stand, 
and nudiogany case complete - ' - - - - 90.00 

This Microscope has been supplied to H. li. Council of Education, Oambridge UuiTerntj, 
Aberdeen Uniyersity, Uniyersity College, and to St Bartholomew's, St Mary's, Guy's, Lon- 
don, London, and other hospitals. 

For $10 additional the new glass concentric rotating stage may be eabstitated for 

the ordinary form of glass stage in Nos. 5 and 6. 

No. 7. Students Microscope, Continental ModeL This miorofloope is intended 
to meet the requirements of those who prefer the Hsurtnaok and Nachet 
models. It is thoroughly well made, and the optical and mechanical adjust- 
ments are of the highest class. The fittings for eyepieces, objectiyes, and 
sub-stage accessories, are of the standard size adopted by Hartnaok. It is 
alsoproyided with the English "Society's Screw." With two eye-pieces, 
1-inon and i-inch objectiyes, bulb-eye condenser on separate Btand, and ma- 
hogany case ----.--. 60.00 

(These microscopes haye been supplied to King's College, the Uniyersity of London, 
and St. Bartholomew's Hospital.) 

No. 8. Crouch's New Educational Microscope (Monocular only). Has rack 
and pinion for coarse adjustment of focus, and delicate leyer for fine adjust- 
ment. Draw-tube, one eye-piece, 1-inch and i-inoh objeotiyes, in ma- 
hogany case --.---.- 50.00 

No. 9. Educational Microscope. Stand is the same as No. 8, but has the rack 
and pinion adjustment only. One eye-piece, draw-tube, 1-inch and 2-inch 
objectiyes, in mahogany case ...... 35.00 



OBJECTIVES — FIRST SERIES. 
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100 
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dry 
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immersion 


140 



9 degrees aiigular aperture $10. 



$14— Lieberkuhn, eztru, $6.50. 

$14 •• *• 6.50. 

$14 •* ** 4.50. 

$14 *' •* 4.60. 

$14 " " 4.50. 

$20. 

$30. 

$30. 

$40. 

$40. 

* Objectives marked thus (*) adjofit for thickness of coyer. 
The new immersion one-eighth giyes brilliant definition, and works through the 
thickest covering glass. The one-eighth is also made with both dry and immersion 
anteriors, the price being $48. 



OBJECTIVES^SECOND SERIES. 

These object-gbuwes have lower angular aperture, aud are sold at a less price than 
thofie in the firbt series, but their performance is guaranteed to bo unsurpassed by any 
objectives of corresponding price. 

3 inch, 10 degrees angular aperture, $9. 
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$26. 
$26. 
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CABINETS FOB MICROSCOPES. 

Cabinets for Nos. 1 and 2 stands, with two boxes for apparatus, and extra deep 
drawer, in best Spanish mahogany, with handsome moldings, best handle, 
look, and plate glass pane) (if preferred) .... - $45.00 

Ditto with one box - 35.00 

Ditto for Nos. 8 and 4 stands 32.00 

Upright Honduras Case for Nos. 1 and 2 stands, 2 boxes for apparatus from 25.00 

Ditto Nos. 3 and 4 stands '' 20.00 

Hondnras Upright Case for Cheap Binocular, with complete packings, lock and 
handle .-.----.- from 8.00 

Portable do. do. " 10.00 

Bx«8B Screwed extra -..---.- 5.00 

CABINETS FOR HOLDING MICROSCOPIC OBJECTS. 

Those who work at all with the Microscope ought to provide a convenient receptacle 
for such objects as they may mount themselves or procure from others. Without a 
proper cabinet, objects are liable to be lost or broken, and to become covered with 
dust, and thereby greatly injured. 

Beet Spanish Mahogany Cabinets, with Plate Glass Panel Door, Numbered 
Knobs, Velvet Bottoms to Drawers, with Extra Deep Drawer and Porcelain 
Labels, Very handsome: 

To contain 1,000 objects $65.00 

•» 500 ** 40.00 

«• 250 '• 30.00 

Black Walnut Cabinet, 13 drawers (one extra deep) holding 520 objects. 
Numbered Porcelain Knobs to Drawers and Silicate Tablets for names of 
objects --...--.. $30.00 

Portable Cabinet, Book Form, objects held in place by elastic bands, so as to 

prevent all shaking, best polished mahogany, holds 72 objects - - 4.00 

Portable Cabinet, with trays» to hold 72 objects (mahogany) - - 4.50 

72 ** (pine) - - - 3.50 

36 " (pine) - - - 2.00 

Book form, fancy muslin, with racks to hold 25 objects - - - 1.25 

" " '* •* 50 " - - - 1.75 

White wood boxes, with racks and covers, suitable for sending objects by mail, and 

for keeping slides for temporary purposes: Holding 1 specimen, 8 cents; 3 siiecimens, 

10 cents; 6 specimens, 12 cents; 12 specimens, 15 cents; 25 specimens, 25 cents. 



ACCESSORY APPARATUS. 

NOTK — Tlie Apparaius in the following list is aU made io standard size of fiJttings, and any paaos 
is certain toJU any of Ike instruments of its doss in the foregoing oatatogue, ^Ul the best accessories 
Jit the first-class Microscopes, from the Students up. The Apparatus for the Educational Micro- 
scdpes is adapted to a smaller size of fitting, 

Micro-SpeotroBoope, fitted to any stand, complete, for $45.00 

Nou. 1, 2 or 3 Eye-piece for No. 1 stand 7.00 

Nos, 1 or 2 Eye-piece for No. 2 stand 5.00 

No. 3 Eye-piece - 6.00 

Kellner's Orthoscopio Eye-piece, No. 3 10.00 

Indicator to Eye-piece 2.50 

Achromatic Condenser, with rbvolying diaphragm and complete adjnstmentB 35.00 

Webpter's Achromatic Condenser, for Nos. 1 or 2 stands .... 20.00 

do. do. do. for Stadent stands 15.00 

BolLsr-eye Condenser, on stand $4.50, $7.00, $8.00 10.00 

Side Condensing Lens, fitted to any stand ....*... 8.00 

Parabolic Side Silver Beflector, fitted to arm of Microscope . - - - 9.00 
do. do. with Crouch's Universal Adapter, by which 

it may be adapted to auy Microscope having the Society screw - 9.00 

Iris Diaphragm (Brown's Graduating Diaphragm) fitted to any instrument - 12.50 

Right Angle Prism, for more perfect reflection of parallel rays - - - 16.50 

Amici's Prism on stand, or fitted to Nos. 1 or 2 for oblique illumination - 16.50 

Nachet's Prism for oblique light , - - 8.00 

Wenham's Paraboloid for dark field illumination - - - $10.00 and 13.00 

Poburiscope with Selenite Plate - - $10.00, $12.50, $17.50, $25.00 and 30.00 

Darker's Bevolving Selenite Stage and Set of three Selenites, in box - - 16.50 
Darker's Series of Selenites, showing 13 colors and complementary tints, 

fitted to Nos. 1 and 2 stands 25.00 

Single Selenite Film, mounted 75 cents to 2.00 

WoUaston's Camera Lucida $6.00 and 8.00 

Beale's Neutral Tint Befiector, or Camera Lucidii 8.00 

Jackson's Eye-piece Micrometer 7.00 

Ordinary Eye-piece Micrometer 2.50 

Stage Micrometers - - - - 75 cents, $1.00, $1.50, $2.50 6.00 

Wenham's Compressorium 8.60 

Morris' Rotating Object Holder, prcbenting an object in any position on the 

stage, with two discs and holder 8.50 

Lister's Dark Wells 5.00 

Animalcule Cages or Live Boxes - $2.00 to 5.00 

Maltwood's Finder a25 

Stage Forceps . $2.25 to 8.50 

Glass Zoophyte Troughs, with plate, ivory wedge and spring - . • - 3.00 

Zoophyte Troughs, medium size, plain 1.50 

do. do. small 75 

Frog Plates - . 76 cents to 8.50 



HOW TO USE THE MICROSCOPE. 

Jttit Publiihed, 1 ToL, ISmo. HmUj Bound ia 
Cloth, Oilt Titio. Prieo 76 cents. 

PRACTICAL ' HINTS 

ON THE SELECTION AND USE OF THE 

MICROSCOPE. 

lotoDcled for Beginners. 

By JOHN PHIN, Editor of *• Ths IMmoiogist,"* 

FULLY ILLUSTBATED. 

CONTENTS. 

What a Mioboooopb is.— Different Kindi of Mlcro- 
nopae.— Simple Microeoopee.— Hand Hagniflera.— The 
OoddUogton Lisne. — ^The Stanhope Lent.— BaepaU'e Mi« 
eroecope.— The Exceltior Hioroacope.— Twenty^flre cent 
Ifierueoopee sod how to make them.— Penny Bilcro- 
■eopee. 

OOMSOUFD KiCBOflooFxc— Different Unds of Objec- 
tlree.— Non-Achromatic Objectiyee.— French Achrom- 
•tie Ot^eetlTes.— Objectivee of the Sngllah Form.— Im- 
mersion ObJeotiTea.— Focal Lengths corresponding te 
the nombara employed by Nachet, Hartnaok and annd* 
Uch. 

How TO Onooei a Mxobosgopx.- Microscopes for 
Special Pnrpoaea.— Magnifying Power required for dii- 
brent pnrposea. —How to judge of the quality of the 
dlfferont parts of the Microscope. 

AocKssoBT Appajutus.— Stage Forceps, Animalcule 
Csgo, etc 

IixuMniATiOK.— Sun Light — Artificial LUrht— Bulla- 
Bye Ooodenser.— Side Ueflector.— The Lleberkuhn.— 
Axial lighk— Oblique Light.— Direct Light. 

Hofw TO Ua TKK MxcBoaooPB.— How to Care lor the 
Mieroaoope. 

Hov TO Cou:jk3t Objscts.— Where to find Objects.— 
What to Look for.— Bow to Capture Them.— Nets.— Bot- 
tla-Holden. — Spoons.— New Form of CoUectioff Bottle.— 
Aquarto for Mioroseopic Objects.— Dipping Tubes. 

TAB PUPABATXOK AXD EXAMIKATZOB OV OBJSCTS.— 

Cutting thin Sections of Soft Substances.— Sections of 
Wood and Bone.— ImproTed Section Cutter.— Sections of 
Rock.— Knires.— Scissors.— Needles.— Dissecting Pans 
and Dishes. — Dissecting Microscopes, — Separation ol 
Depoaita from Liquids. — Preparing whole Inaects. — 
Feet, Eyes, Tongues, Wings, etc. of Intectn.— Ose of 
Chemical Tests.— Liquids for Moistening Objects.— Be- 
fractlTO Power of Liquids. — OoTsrs for Keeping out 
Duat. — ^Errora in WioroBOopical Obaervations. 

P b— En t A Tioy OF Objboxs.— Oeneral Principles.— Be- 
elpea for Pi eae i iatlve Fluids.— General Buleafor Apply- 
ing tham. 

MonBToro Objxotb.— Apparatus and Materials for; 
SUdaa, Oorers, Cells, Tum-Table, Curds for Making 
Cella. Hot-Plata. Lamps. Betort-Stand, Sllde-Holdei, 
MbanUng Needles. CoTer FOroeps, Simple Form of 
Spring CUp. Centering Cards, Gold Size, Blark Japan. 
Bmnawiek Black. Shellac, Bell's Cement. Sealing Wax 
Vamiah. Colored bhellao, Damar Cement, Marine Olue, 
Liquid (Hue, Dextrine.— Mounting Transparent Objects 
Dry. — ^Mounting in Balaam— Mounting in Liquids.— 
Mounting of Whole Insects.— How to Get Rid of Air- 
Babblas.— Mounting Opaque Objecta. 

FxBisHiHO thb Bunxs. 

May be obtained from any Bookseller or News Agent, 
or will be sent by mall, postage paid, on receipt of price. 

49- Will be sent to any addreas in Great Britain or 
Iraland for 8a. 9d. in British postsge slampa. 

THE INDUSTRIAL PUBLICATION CO., 
P. O. Box 487C. 176 Broadway. New Tork. 



THE BEST BOOKS 

IN THEIR SEVERAL DEPARTMENTS. 

Tbe Pistol as a Weapon of Def ence, 

in the House and on the Road; How to Chooae it 
and How to Use il lamo.. Cloth. - 00 cents. 

Sbootini^ on the Wing^ ; Plain Direc- 
tions for Acquiring the Art of. By an Old Game- 
keeper. 13mo., cloth. Illustrated. 76cenU. 

What to Do and How to Do It 

In case of ACCIDENT. Cuta, Bums, Bruises, 
Sprslns, Poisons, Drowning, etc., etc. The best 
book on the subject 12mo., cloth. - 80 oents. 

L<ii^htnini^-Rod8 and How^ to Con- 

STRUCT THEM. By John Phix. Editor of The 
Technologiit, (The only book that has not been 
written for the purpose of adrertising some patent 
lightning rod.) Second edition. Very fully illus- 
trated. 12mo., cloth. .... SO cents. 

The Chemical History of the Six 

DATS OF CREATION. By Jobn Phix. 12mo . 
cloth. 75 c 



Gives the most recent sdentiAc view of the harmony 
of Genesis and Geology. 

"A book full of interest and TSlue."-?^ Prttbyterian. 

The above may be obtained from any bookeeUer 
or newadeaier, or uriU be eent fSree by maU on 
receipt ef price, 

tO" These books will be sent to any address in Great 
Britain or Ireland on receipt of price In British postsge 
stamps at the rate of one half-penny for each cent 



The Cheapest and Handsomest 

Illustrated Journal of the Indusbrjal Arts, 

The Ti^:ciinoi.ogist; 

OR, 

THE INDUSTRIAL MONTHLY. 

SFECXAIXT DEVOTED TO 

ENGINEERING, MANUFACTURING, & BUILOING. 
•-©-• 

PLAIH, PRACnCAI«, CHKAP, BEAUTIFUIi. 

NONE BUT THE BEST WRITERS. ARTISTS, AND 
ENGRAVERS EMPLOYED. 

Srery Ji€echame^ Maekinisii M^anufaciurer, 
Carpenter, Huiidery t^iumber, 2^ainfer, JEngi' 
ueer, sirchilvrl , Detiffner, in a n^ord, errry 
VorA'er in Mefal and Hhod — eref^ one frAo 
frithetto Aeepupwiih I he jt^rogrettofihe Timet, 
ought io hare ii. 

Only $1.60 per Tear, or 15 cents per Kumber. 



Bcr.:rc and s«nd for CLUB RATES and SPECIMEN 
COPY, which will be iciit free. 

THE INDUSTRIAL PUBLICATION CO., 

rosl-OflTice P.ox 4875. 176 Broadway, N. Y. 



THE AMERICAN 



Journal of Microscopy, 



-AJSTD 



POPULAR SCIENCE. 



The obleoi of the Jottbm al of Hiobosoopt ii to 
difibse a Imowledge of the beat methods of UBing 
the mierofloope; of &11 yainable improvemente in 
the inBtniment and its aoceBsoriei; of all new 
methods of miorosoopical inTesti|^ation, and of the 
most recent results of miorosoopical research. The 
JouBNAL does not address itself to those who have 
long pmvaed certain special lines of research, and 
whose wants can be supplied only by elaborate 
papers, whioh from their thoroughness are entitled 
to he called monographs rather than mere articles. 
It is intended rather to meet the wants of those 
who use the microscope for purposes of general 
instruction and even amusement, and who desire, 
in addition to the information afforded by text- 
books, such a knowledge of what others are dohig 
as can be derived only from a periodical. With this 
object in view, therefore, the publishers propose to 
make the Joubitax* so sUnpIe, practical and trust- 
worUiy, that it will prove to the advantage of every 
one owning even a pocket magnifier to take it. The 
oontents of eaoh number may be classed under the 
following heads: 

Gbmzbal ABncUBB, either contributed by well 
known microsoopists or reprinted from the more 
expensive cotemporary periodicals. Very important 
articles of greater length than can be oontained in a 
number of regular size will be issued in supplements. 

NxwB.— All important improvements in the con- 
struction of the microscope, and in methods of 
manipulation, and all discoveries which may be due to 
miorosoopical research will be faithfully chronicled. 

Illustrationb.— The Joubnal will be freely illus- 
trated by engravings representing either objects of 
natural history or apparatus connected with the 
microscope. 

New Books and Monoobapbb.— Every student 
feels the importance of knowing just where to look 
for the most complete information in regard to the 
subjects upon which be is working. To aid in this 
direction we wUi give each month a complete list 
of all the more important books and monographs 
that may appear, and when possible we wul also 
give a summary of their contents. 

OuB Touvo Folks* GoLuiof.— In this department 
we will present occasiouslly articles upon popular 
microscopical topics. They will in general be fully 
illustrated. 

CoBBESPONDKNCB.— An important object of the 
JouBNAii is to serve as a medium of interoommuni- 
oation between all who se the mioroscope. lu this 



column we hope also to aid beginners by supplying, 
in answer to enquiries, such information as may be 
at our oommano. 

ExruAyoBs.— An important feature of the Joub- 
NAii is our exchange column, by means of which 
workers in different parts of the country are ena- 
bled, without expense, except for postage, to eX' 
change slides and materials with each other. 



In order to bring the Ambbioah Joubhal €» Miobo- 
sooPT within the reach of every one, the aabaoription 
rale has been made very iow— 

FIFTT OBNTS PXB TEAB. 

To those who send three sabscrlbers we will send to ex- 
tra copy l^e. Thoae who deeixe to obtain the JoumvAL 

WITHOUT OOBT, 

can do 80 by sending na the regular sabaoripttOD pilM 
for any journal or magasine, in which caae wa will aead 
the pariodloal ordered and the Joubval or Uioaosoorr 
too. There may be a few oasoA in which we oaanotdo 
thla, but ihey are very rare. The postage on eopiea Mat 
to Europe, however, la sneh that there are many eiMf 
in which we oannot extend thla privilege to oar foreifB 
anbscriber*. 

AllL tubtcrintiotu are piipabU in adptmee, the rata baing 
too low to warrant us in€pening book aoconnta. 

8UB80BXBBB8 XX Orkat BBrrAnr.~llie Joubhal vIU 
be sent, poctaice paid, for Ha. Sd. per year. Knglitb 
poatage atampa, American currency or American poatage 
atampa taken in payment. In return for a pofital order 
or dxmft for £1 la., eleven oopiea of the JmnauLL will ba 
fumliihed and mailed to one addreaa. 1 ~ 
and poatal ordera payable to John Phin. 

VOLUME I.— Back NuxBBBa.— We have on band a 
fewoopieaof Vol.1., bound In hacdaome okith e awea . 
whioh we offer for $1 96. We oannot aappiy complete 
seta in aheeta. but can famiah any nnnibera. exeepi 
Noa. 1 and 4, for fonr cents each. For dean copies o( 
Noa. 1 and 4 we are willing to pay 8 centa each. 

.A.ci.Treir'tiiBexxxoKLtfli. 

The JouBitAi. ov MicBOsoorr, from ita very natare. 
ia a Tiaitor to the very beat ikmi]iea. and its value aa in 
advertlsinfr medium has therefore proved to be much 
above that of average periodlcala. A few aelect adver* 
tiaemetita will be inaerted at the rata of $36 per laoh per 
annum ; $16 per inch for six months. AU biUi P^V'^ 
in advance. The type la nonparlel— twelve Unas to toe 
inch. Addreaa 



THE HANDICRAFT PUBLICATION COMPANY, 



37 Park Row, Wmw Torfc. 




THE NEW $20 MICROSCOPE. 

(For deBcription see next page.) 



This MioroBoope has been elaborated by Mr. Qundlach at our suggestion, and 

is made xxclvsively for ns by the Bansch & Lomb Optical Oompany, 

of Rochester, N. Y. It cannot be obtained except from as. 



THE INDUSTRIAL PUBLICATION COMPANY, 

176 Broadway, New York. 



The New $20 Microscope. 



This is a serviceable and thoroughly well-made instrument, manufactured 
EXOLusivELT for US bj the Bausch & Lomb Optical Company, of Rochester, N. Y., 
under the direct sapervision of Mr. Ernst Qondlach, the &moiis microsoope 
maker, formerly of Berlin. This is a guarantee of its excellence, and must satisfy 
every one that it is not to be confounded vnth those cheap microscopes which 
are low priced simply because they are worthlesa It is not claiming more than 
the &cts will warrant, when we say that this microscope is quite equal to any 
instrument that could have been purchased three years ago for anything less 
than $50. 

The foot is of cast iron and the body inclines to any angle, as will be seen by 
the engraving. The tube through which the body moves is of brass, and the 
body itself is also of brass, and heavily nickel plated, so as to move vnth the utmost 
smoothness. The movement is by a very finely cut rack and pinion, the milled 
heads being very large, so that the utmost delicacy and precision may be at- 
tained. So well made is the stand, and so delicate are its adjustments, that a 
one-fifth, giving a magnifying power of 600 diameters, can be used with perfect 
satisfaction. We have used a one-eighth and shown perfectly the fine lines on 
the Surirella Oemma. 
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who nse the mierosoope for purposes of general 
iastmction and eren amusement, and who deshre, 
in addition to the information afforded by tezt- 
bocdcs, snch a knowledge of what others are doing 
as can be deilTed onlyfrom a periodicaL With this 
object in Tiew, therefore, the pabUshers propose to 
make the Jotohal so simple, practical and tmst- 
worthy, that it will prove to the adyantase of every 
one ownins even a pocket magnifier to take it. The 
contents of each number may be dassed under the 
fbUowing heads: 

Geicxbal Abteolb, either contributed by well 
known microecopiats or reprinted from the more 
enenslTe cotemporary periodicals. Very important 
articles of greater length than can be contained in a 
number of regular siae will be issued in supplements. 

Nbwb.— All important improTements in the con- 
struction of the microscope, and in methods of 
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microscopical research will be fiuthfolly chronicled. 
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microscope. 
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feels the importance of kDOwinv Just where to look 
for the mo8t complete information in regard to the 
subjects upon wmch be is working. To aid in this 
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of all the more important books and monographs 
that may appear, and when possible we vml also 
give a summary of their contents. 

OuB YoTTva FouEB* OoLUMV.—In this department 
we will present occasiODsUy articles upon popuUr 
microscopical topics. They will in general be ftdly 
illustrated. 

CoBBESPOHCTHGB. — Au important object of the 
JouBNAL is to serve as a medium of interoommuni- 
eation between all who se the microscope. In this 



odumn we hope also to aid beginnen 1^ inpplsflDg, 
in answer to enquizles, tuoh inlbrmatkm as may be 
at our command. 
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which we oflbr for $1 26. We cannot aappiy complete 
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JNO. H. KAETIH, F. B. K. S., etc., 

MICBO hSALZ LABO&iLTOBT, MAIDSTONE. Bvo. 
Author of •' MXCB0800PI0 OBJECTS,'* pabllshed by 
Mr. Jno. Van Voorst, 1 Paternoster Bow, London. S. G . 
"MAKUAL OF MI0BO8GOPI0 MOUNTINO/' pub- 
Ushed by Messrs. J. E. A. GhnrchlU, 11 New Burlington 
Street, London, W. 

Prof. H. A. WARD, Roohester, N. Y., is my Agent in 
the United Statea for Mioroeoopie Objects, etc. 



Simple Direotione for treating Aocidents. Pamph- 
let form. Free by mail for 10 cents. 

INMSTRUL PCBLICATIOll COHPAinr, 

176 Broadway, New York. 



MICROSCOPIC OBJECTS CHEAP. 

We hare in stock a quantity of MIGBOSCOPIO 
OBJECTS, (second-hand), some of them very fine, 
which we offer low. Prices, 20 cents each and up- 
wards. Slides of the standard size, 8x1. 

HDUSTRIAL PIJBLlCATiOM COHPANT, 

176 Broadway, New York. 

<DPC4-i\ (DO A per day at home. Samples worth $1 
$U bO ^C\J free. Stikson ft Co., Portland. Maine. 



THE AMERICAN JOURNAL OF MICROSCOPY. 



GHABLES STODDEE 

Ib selUog agent for all the prodnotions of the 
BOSTON OPTICAL WORBS. 

T0LLE8' LABOE MICE0BG0FE8. 

TOLLBS' BTVDXHTS MIGB0600FB8. 
T0LLS8' OBJECTIVES FOB THE MIGBOSOOFE. 
T0LLE8' BIHOCULAB BTB-FIE0B8. 

T0LLE8* IMFBOYSB TEIE8C0FE8. 

No claims are made by the agent as to the supe- 
riority of ToUes* work, but simply reference to 
those in all parts of the world who have them in 
use. 

Applications from the trade, or other buyers, 
should be addressed to 

131 Devonshire St., Boston. 



nNE OBJECTIVES FOR SALE. 

A Powell k Lealand One-Eiehth and One-Six- 
teenth— latest construction and best quality. 
A Thirtieth, by William Wales-a very superior 

A One-Tenth, immersion, by Grunow. 
A second quaUty Three-Fourths and a One-Fifth, 
by Gundlach« 

INDUSTBIAL PUBLICATION CO., 

176 Broadway, New York. 



THE BEST BOOKS 

m TUJEIB BEVERAL DEPABIXEBT8. 

How to Use the Microscope. By 

JoHH Phxx. 12mo., Cloth. Illastrated. 75 oents. 

The Pistol as a Weapon of Defence^ 

in the House and on the Boad; How to OhooM it 
and How to Use It lamo., doth. • Mc 



The MIOROMETSB la an essential acoestory to all 
microtoopes. even the simplest. By its aid we are 
enabled to detennlne— 

1. The magnifying power of our lenses and mioro- 
soopes. 

2. The actual else of the object under examination. 

3. The extent to which this objeot is magnified. 
Hitherto the demand f6r Micrometers has been so 

small that the price has been high, and this high price 
has reacted npon the demand and made it greatly less 
than it would otherwise hare been. With a ylew to test- 
ing the extent of the demand which would exist if really 
good Micrometers oould be obtnlned at a moderate 
price, we offer- 
Stage Micrometers, ruled 100 to the Inoh 76 

do. do. ruled 100 and 600 to the hich . . $1.00 

do. do. nUed 100, 1,000 and 2,000 to the 

inch 1.60 

Eye-Piece Micrometers to order. 
These IficrometersbaTe been carefully compared with 
standard Micrometem by eminent makers, and alsa 
with the standard IT. 8. inch, and are warranted to be 
as accurate as any in market Address 

THE INDUSTBIAL PUBLICATION CO., 
176 Broadway, New York. 
8eBt bj mall on receipt of price. 

Just completed, 8yo., cloth, with 48 newly-engiaved 
Plates and many Woodcuts, $22.60. 

THE MICROORAPHIC DICTIONARY. 

A Guide to the Bxammatlon and luTestigaUon of the 
Structure and Nature of Microscopic Objects. By J. W. 
QRTFFITH. M. D.. etc., and Prof. HENFBET. Third 
Edition. Edited by Dn. Qvawaa snd Pbof. Mabtxk 
DuKGAV. M. B.. Lond., F. B. S., etc., assisted by the 
BxT. M. J. BxBxxLST. M. A., and Pbof. T. Bufxbt 
Joms, F. R. 8. For ssle by 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 

SEND 96c. to a. P. ROWELL k 00., New Tork, for 
Pamphlet of 100 pages, oont$loing lists of 8,000 
newspapers, and estimates showing cost of advertlsmg. I 



Sbooting on tbe Wins : Plain Direc- 

tlons for Acquiring the Art of. By an Old Game- 
keeper. 12mo., cloth, niuatrated. - 76 cents. 

What to Do and How to Do It 

IN CASE OF ACOIDENT. Outs, Bums, Brulies. 
Sprains, Poisons, Drowning, etc., etc. The best 
book on the subject 12mo., doth. • 60 cents. 

L<if btninc-Rodg and How to Con- 

8TBU0T IHEM. By JoHH Phih, Editor of Tkt 
TwAm€log^tt, (The only book that has not been 
written for the purpose of advertising some patent 
lightning rod.) Second edition. Very fnlly Ultts* 
trated. 12mo., cloth. .... soceotB. 

Tbe Cbemical History of the Six 

DATS OF OBEATION. By JcHH Phzx. ISmo , 
doth. 76 cents. 

GlTes the most recent sdentiflc ylew of the hsrmony 
of Oenesls and Qeology. 

**A book full of mterestsndTslue.**— !%« PrtOyfUrim, 

The above may be obtained fr&m any book9tXlrr 
or newMdeaier, or wUi be aeni free by maU on 
receipt ef priee* 

These books will be sent to any address fa Great 
Britain or Irdand on receipt of price in British postage 
stamps at the rate of one half -penny for each cent. Ad- 
dress 

THE INDUSTRIAL PUBLICATION CO., 

176 Br««dw«y« Wew York. 



THE 

AMERICAN SCHOOL INSTITUTE, 

A reliable Educational Agency of twenty years suceess- 
fnl ezperienoe, is constantly Introdudng Teachers of 
known ability to fkmllies and to schools and Inst^tions 
of STory grade. 
Eatpi€n%aU>ry Cireulare SuppUed* 

J. W. SOHERMEBHOBN, A. M., Actuary 
14 Bond Street, New York. 



SECOND-HAND MICROSCOPE. 

Stand all brass. Back and Pimon for coarse adJnst- 
ment; fine screw for delicate adjustment ot focus. 
Secondary movable stage with stop for iMSltwood finder. 
Mirror swung so as to give oblique light. Two eye- 
pieces— A. and 0. Two objectiTes— triplets of superior 
excellence, neatly put up in brass cases; will resolTC the 
Pleurotiffma BeUieum, Bange of magnifying powers 
from 86 to 760 diameters. A<mromattc condenser; buns- 
eye condenser on separate stand ; micrometer graduated 
1-lCO to 1-9000 inch; neat manogsny nprjght cabinet 
with drawer fbr accessories and lock and key. Price 
$60. Address B. W., csre Editor Am. Journal of Micro- 
scopy, Box 4876 New Tork. 



JOUBNAL OF mCEOSCOPY. 



HOW TO USE THE MICROSCOPE. 

Jnat FvblidMd, 1 Yol^ 18mo. JttHOj Bound ia 
(SoA, cut Tl tto. P riee TS oentt. 

PRACTICAL HINTS 

ON THE SELECTION AND USE OF THE 

MICROSCOPE. 

iDtended for Beginnera. 

By JOHN PHIN, Editor qf «* The TdOmoiogiti." 

FULLY ILLtTSTBATKD. 

OOMTBNTS. 
Wbas a MzcBoaoopB zs.— Different Kinds of ICloro- 
•cope%— Simple Mlerotoopee.— Hand KMmifleni.— Hie 
Coddlngton Lens.— Tbe SUnhoiM Lens.— BaipftU'i Ml- 
eroecope.~Tlie Exoelslor l^loronoope.— Twent j-flve cent 
Mleroeoopet and how to make them.— Penny ICloro- 



CoMvoxnm XioBoeoopaa.— Different klnda of Objeo- 
tiTea.— Non-Achronuitio ObjectiTee.— French Aohromp 
•tie Objecttree.— ObJectiTee of the Kngllah Form.— Im- 
monion Objeottrea.— Focal Lengths corresponding to 
tiM nnmbers employed by Nachet, Hartnack and Qnnd- 
]»ch. 

Bow TO Choosb jl Mzcbosoopx.- Microscopes for 
Qpeelal Purposes.— Msguliying Power required fir dif- 
iarent purposes. —How to Judge of the quality of the 
different parts of the Microscope. 

AooassoBT AVPAB4TUS.— Stage Forceps, Anlmalonle 
Cage, etc. 

XixuvncAXiOK.— Sun Light.— Artifldal Light— Bulla- 
JBye Oondenser.— Bide Beflector.— The Lleberkuhn.— 
Axial Light— Oblique Light— Direct Light. 

How TO UsB THS MicnoBOOPX.— How to Care lor the 
Microscope. 

How TO OozxaoT Objects.- Where to Und Objects.— 
What to Look for.— How to Capture Them.— Nets.— Boi- 
tl»>Ho]ders.— Spoons.— New Form of Collecting Bottle.— 
Aquaria for Microscopic Objects.— Dipping Tabes. 

Ths Pbkpaxatiox akd ExAXZXAixoH ov Objects.- 
Outtlng thin Sections uf Soft Substances.— >eotlon8 of 
Wood and Bone.— Improved Section Cutter.— Sections of 

Boek.— XniTes Scissors.- Needles.— Dissecting Pan^ 

sad Dishes. — Dissecting Microscopes, — Separanon of 
Deposits from Liquids.— Preparing whole Inseott.- 
Feet, Xyes, Tongues, Wings, eta. of Insects.— Use of 
Chemiesl Ttets.- Liquids for Moistening Objects.— Be- 
teaetiTe Power of liquids.— Oorers for Keeping out 
Dust— Errors tn Ulcrosooplcal Obeenrations. 

PXBsnTATiov ov Objbots.— General Principles.— Be- 
cipes for PieserratlTe Flulds.—Qeneral Bulesfor Apply- 
ing them. 

Mouimva Oiuxotb.— Apparatus and Materials for; 
SUdes, Oorers, CeUs, Tum-Table, Cards for Making 
Gella. Hot-Plate, Lamps, Betort-Stand, Slide-Holder, 
Mounting Needles. Cover Forceps, Simple Form of 
^ring OUp. Centerimi Cards, Oold tilse. Blark Japan. 
Brunswick BhMk, Shellac, Bell's Cempent. Sealing Wax 
Tarnish, Oolored HheUao, Damar Cement Marine Olue, 
Liquid Olue, Dextrine.— Mounting Transparent Objects 
Diy.— Mounttog in Balssm— Mounting In Liquids.- 
Jlonntiug of Whole Inseoto.— How to Oet Bid of Air- 
Bubbles.— Mounting Opaque Objects. 

Fimsinxo tsx StiTpxb. 

May be obtained from any Bookseller or Newa Agent 
or will be sent by maU, postage paid, on receipt of prica. 

49- Will be' sent to any addreas in Qreat Britain or 
Iraland for 8s. 2d. in British postsge slampa. 

THE INDUSTRIAL PUBLICATION CO., 

p. O. BOk 4876. 176 Broadway, New York, 



The Cheapest akd Handsomest 

Illustrated Journal off the Industrial Arts, 

The Technologist; 

OB, 

THE INDUSTRIAL MONTHLY. 

8PECZALLT DETOTED TO 

ENGINEERING, MANUFACTURING, & BUILDING. 

»-«-• 

PLAIN, PRACTICAL, CHKAP, BBAVTIFUL. 

NONE BUT THE BEST WRITERS, ARTISTS. AND 
ENGRAVERS EMPLOYED. 

Srety Ji€eehanie, Maehiniti, Manvfaciurer, 
Carpenter n Suilder, i'lumber, Tainier, £n(fi^ 
ueer, oirehiied, 2>eHffner, in a nord, ererjt 
jrorAer in Meiai and If'ood—erefpf one fvho 
wiekeelo keep up with ike jProffressofike Times, 
ought io kare ii. 

Only $L50 per Year, or 15 cents per Knmher. 



Be»urc and send for CLUB RATES and SPECIMEN 
COPY, which will be sent free. 

THE INDUSTRIAL PUBLICATION CO., 

fost-Officc Box 4875. t76 Broadway, N. Y. 



JHO. H. KAETIH, F. B. K. S., etc., 

MICBO AS8AT LABOBATOBT, MAIDBTONBS, Evo. 
Author of «« MI0R08C0PI0 OBJECTS,'* published by 
Mr. Jno. Van Yoorat, 1 Patemoater Bow, London, E. C. 
"MANUAL OF MI0BO800PI0 MOUNTING," pub- 
liahed by Meaara. J. E. A. ChnrrhiU, 11 Kew Burlington 
Btreat, London, W. 

Prof. H. A. WARD, Roeheater. N. T., la my Agent in 
the United Btstea for Microscopic Objects, etc. 



Simple DireotLons for treating Accidents. Pamph- 
let form. Free by mail for 10 oents. 

mVSTRUL PCBLICATIOll COnPAliT, 

176 Broadway, New York. 

MICRGSGOPIC OBJECTS CHEAP. 

We have In stock a quantity of MICB08C0FI0 
OBJECTS, (second-hand), some of them very fine, 
which wo offer low. Prices, 20 cents each and up- 
wards. Slides of the standard size, 8x1. 

IIDlSntUL PIJBLICATKOM COHPAIT, 

176 Broadway, New York. 

<DR 4-i> (DO A par day at home. Bamplaa worth $1 
q>(i HI ^C\) frea. Sximoir k Co.. Portland, Maine. 



THE AMERICAN JOURNAL OP MICROSCOPY. 



CHAELES STODDEB 

Is Belliog agent for all the prodnctlons of the 
BOSTON OPTICAL WORKR 

TOLLEB' LASGE MIGB0800PE8. 

T0LLB8' BTUDBVrS MIGB0600PS8. 
T0LLS8* OBJSCmrSS FOB TAX MIGB08G0FE. 
rrOLLSB* BOrOCITLAS XTX-FIXGEB. 

T0LLZ8* IMPBOVBD TELBB00FB8. 

No claixna are made by the agent ae to the supe- 
riority of ToUes' work, bat dmply reference to 
those in all parts of the world who ha^e them in 
ose. 

Applioations from the trade, or other buyers, 
ehoold be addressed to 

131 Devonshire St., Boston. 



The HIOBOHIETEB Is an easentUl aooesaory to all 
mloroMopes. even the simplest. By iU aid we are 
enabled to determine— 

1. The magnifying power of our lensea and mioro- 
•oopes. 

2. The aotnsl sise of the object nnder examination. 
8. The extent to which thU ol^eot is magnified. 
Hitherto the demand fbr Hicrometen has beso so 

small that the price has been high, and this tJgh price 
hsa reacted npon the demand and made it greatly less 
than it would otherwise haye been. With a yiew to test- 
ing the extent of the demand which wonld exist if really 
good micrometers tsonld be obtained at a moderate 
price, we offer- 
Stage MiorometerB, ruled 100 to the inch. 76 

de. do. ruled 100 and 60n to the inch. . $1.00 

do. do. ruled 100, l/W) and 2,000 to the 

inch 1.50 

Eye-Piece Micrometers to order. 
These IHoro^eters have been carefUUy compared with 
standard MicrometorH. by eminent makers, and also 
with the standard U. 8 inch, and are warranted to be 
as accurate ss any In market. Address 

THE INDUSTBIAL PUBLICATION CO., 

176 Broadway, New YoA. 
8enl by malJ on receipt ef price. 

Just completed, 8to., doth, with 48 newlj-engiaTed 
. Plates and many Woodcuts, $22.60. 

THE MiCROORAPHIC DICTIONARY. 

A Guide to the Examination and Inveetigation of the 
Structure and Natare of Microscopic Objects. By J. W. 
OBTFFITH. M. D.. etc, and Prof. HENrBET. Third 
Edition. Edited by Db. OsiniTH and Pbof. Mabtzm 
DUKOAK, M. B.. Lend., F. B. S., etc, assisted by the 
Bar. M. J. Bkbsxlbt, M. A., and Paor. T. Bupxbt 
Joins, F. R. 8. For asle by 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadwaj, New York. 

2BND 26c to G. P. BOWELL ft 00., New York, fbr 
I Pamphlet of 100 pages, containing lists of 8.000 
newspapers, snd estimates Showing cost of advertising. 
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FINE OBJECTIVES FOR SALE. 

A Powell A Lealand One-Stghth and One-Six- 
teenth— latest oonstniotion and best quaUty. 

A Thirtieth, by William Wale»-« very snperior 
glasB. 

A One-Tenth, immersion, by Gninow. 

A second quality Three-Foorfhs and a One-Fifkh, 
by Gondlaoh. 

INDUSTRIAL PUBLICATION CO., 

176 Broadway, New Tork. 



THE BEST BOOKS 

IN THEm SEVERAL D£PA£T1£ENT& 
Hot¥ to Use the Microscope. By 

JoKM PHnr. 12ma, Cloth, ninatrated. 76 oeoti. 

The Pistol as a Weapon of Def ence« 

in the Honse and on the Boad; How to Choose It 
sndHowtoUseit 12mo.. Cloth. - 60c 



Shooting on the Wing; Plain Direc- 

tibns for Acqalrisg the Art of. By an Old Game* 
keeper. 12mo., cloth, ninstrated. - 76 cents. 

What to Do and How to Do It 

m CASE OF ACCIDENT. Onta, Bums. Braises, 
Sprsins, Poisons, Drowning, etc. etc. The best 
book on the subject 12mo., doth. - 60 c 



LiKhtninjr-Rods and How^ to Cod- 

8TBU0T THEM. Bj Johm Pbxx, Editor of The 
TecknologiH. (The only book that haa not been 
written for the purpose of adrertlsing some patent 
lightning rod.) Second edition. Very fnlly illn»> 
trated. 12mo., cloth. .... eOoents. 

The Chemical History of the Six 

DATS OF OBBATIOM. By JoHX Pmx. ISmo , 
cloth. 76 cents. 

OiTes the moat recent sdentillc yiew of the harmony 
of Genesis and Geology. 

«*A book full of interoAand Tslne."— 7h« iVe«6yteriaa. 

The above may he obtained from any boekeetUr 
or newedeaJleTf or wiU be etmt free by nuM en 
reoeipt of price, 

H^ These books will be sent to any address in Qreat 
Britain or Ireland on receipt of price in British postage 
sismps at the rate of one half-penny for each cent. Ad- 
dreas 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadway, New Y«rk. 



THE 

AMERICAN SCHOOL INSTITUTE, 

A reliable Kdncatlonal Agency of twenty years snocess* 
ful experience, is constantly introdndng Teachers of 
known ability to families and to schools and instltatioas 
of every grsde. 
JOspfoffMifortf Olreulars'iStifigpiled. 

J. W. SOHEBMEBHOBN, A. H.. Aolnary 

14 Bond Street. New York. 
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HOW TO USE THE MICROSCOPE. 

Jwt Nblidied, 1 TdL, Umo. HMtty B«niid ia 
QUfOk, eut Tl tto. W iM TS onth 

PRA.OTICAL HINTS 

ON THE SELEOTION AND USE OF THE 

MIOBOSOOPE. 

luteiided for Beginnen. 

By JOHN FEIN, Editor of « The IMmohgisi," 

FtJLLT ILLU8TBATID. 

CONTENTS. 
Whax a HloaosooPB n.— Different Kisde of Uioro- 
•oopes.— filmpla MloroMopee — ^Hftad Uagnlflert.— The 
Oodaington Lent.— The SUahope Lens.— fiaapall'e ICl- 
«raaoope.— The Excelsior Mleroeoope.— Twent/-flye cent 
mcroMopee and how to m«ke them. — ^Penny ICioro- 



OoMrouND lfxoMM0OFBt.~I>lfferent kinds of Objeo- 
ti^res.— Non-Achrom*tie ObJeotfvae.~Frenoh Aohxom-I 
atto Ot4ectiTee.~Ot]!)ectiTea of the English Form.— Im- ' 
meraion OtjeotiTee.— Focal Lenctht oorreeponding to • 
Um numbers employed by Nschei* Hsrtaaok snd Onnd- j 



How TO Oboosb ▲ IfxGBOSOom.— Microscopes fori 
Spedsl PnrposeB.~lfsgniiyinff Power required for dii- 1 
iirent purposes.— How to judge of the qnsllty of the i 
dlfliereat psru of the Mierosoope. I 

AoonsoBT AFPAB4TDS.— atsge Forpsps, Animaleale! 
Ofege. etc I 

ILI.T7MI1IA1XOM.— 8nn Light— Artifioisl Light— Bulls- 1 
Eye Oondsnser.— Side Reflector.— The Lieberkuhn.— 
Azisl Light— ObUque Llirht —Direct Light 

How TO UsK TBX MiOBosooFB.— How to Csrs tor the 
Mierosoope. 

How TO OOLLIOT Ob/ioxb.— Where to And Olijeots.— 

Wbss to Lo6k for.— How to Osptore Them Nets.— Boi- 

tts-HoUers.— Spoons.- New Form of GoUeoting Bottle.— 
Aquaria for lOorosooplo OtiJeots.— Dipping Tubes. 

Thx PnsrABATXoir ahd Examzxatiov or OBjaoTS.- 
Catting thin Sections of Soft Snbetanoes.— Soetlons of 
Wood and Bone.— LonproTsdSeotioii Ontter.— Sections of 
Bock.— KnlTss.— Scissors.— Needles.— Dissecting Pans 
and Dishes.- Dissecting Microscopes,— Sepsranon of 
Deposits from Liquids.— Preparing whole InseoU.— 
7eet l^s. Tongues, Wings, eta, of Insects.- Ose of 
Ghemicsl TSsts.— liquids for Moistening Objects.- Be- 
fraettre Power of Liquids.— Oorers for Keeping out 
Dost- Brror^in yieroscopioal Obsenrations. 

PuBBTATiox or OsnoTB.— General Principles.— Be- 
clpes for PieserratlTe Fluids.— General Rules for Apply- 
ing them. 

MouimiiG OsnoTs.- Apparatus and Materials for; 
SUdes, Oorers, Cells, Tnm-Table, Cards for Msking 
OeUs, Hot'Plate, Lamps, Retort-Stsad, BUde-HoIder, 
Mounting Needles. OoTcr Foroeps, Slm^ Form of 
Spring Cup, Centering Csrds, Gold Sisa. Bhudc Japan, 
Brunswick Blsek, Shellac. BpII's Oempent SeaUng Wax 
▼•miflh, Oolored Shellac, Damar Cement Marine Glue, 
UqDld Glue, Dextrine.— Mounting Transparent Objects 
Pry.— Mountiog in Balssm— Mounting in Liquids.- 
MowBtlng of Whole Insects.- How to Get Bid of Air- 
Bobbles.- Mounting Opaque Objects. 

FUlfSHUlO THX BfiTDM. 

Msj be oblsined flrom any Bookseller or News Agent 
or win be sent by mail, postage paid, on receipt of price. 

4^ Will be sent to any address in Great Britain or 
Ireland for 8b. 9d. in British postsgs stamps. 

THE INDUSTRIAL PUBLICATION CO., 



Thb Cmsapbst and Hanosombst 

llliistraM iottmal of the Industrial Arts, 

The Technologist; 

on, 

THE INDUSTRIAL MONTHLY. 

SPECIAXXT DEVOTKD TO 

ENGINEERING, MANUFACTURING, & BUILDING. 
•-o-* 

PI.AI1V, PRACTICAL, CHEAP, BBAVTIFVL. 

NONE BUT THE BEST WRITERS, ARTISTS. AND 
ENGRAVERS EMPLOYED. 

J^yety JifeeManie, MarhinM^ Manufaeiurer , 
Carpenier, SuiMer, f^iumbery fainter. Engi- 
neer. sirehiifH, JieHgner, in a word, erery 
n'orAer in Meial and Wbod"eretyfonefvkn 
wiehetio keepupwiih ike f^roffressofike Ttmes, 
ougki io hart H, 
Only tL50 per Year, or 15 cents per Number. 

Besure and send for CLUB RATES and SPECIMEN 
COPY, which will be sent free. 

TNE INDUSTRIAL PUBLICATION CO., 

fost-Office Box 4875. T76 Broadway, N. Y. 



P. O. Box 4870. 



176 Bioadway, New Tork. 




Webster's Unabridged Dictionar). 

" The bbst PBAcmcAL Engush diction- 
ABT waksnJ'^London Quarferiy JRefriew^ Get., 1873. 

A NEW FEATURE. 

To the 8»000 iLLURBAnoMB hsretofore in Webster's 
Unabridged we have reeently added fonr pages of ^^ =^ 

OOLO&BD ILLUSTBATIONS, 
engraved snd printed expressly ior the work, at large 
expense, riz. : 

ABMS OF THB 8TATB3 AND TEBBITOBIE8. 
ABM8 OF YABIOUB NATIONS. 
FLAGS OF YABIOUB NATIONS. 
UNITED STATSS NAYAL FLAGS, &o. 
Thus adding another to the many useful and attrac- 
tive features of Webstsr's Unabridged. 

49- The NatlottAl St»ndard. 

PBOOF.— ao TO 1. 

The sales of Webster's Diotionaries throughout the 
country in 1878 were 80 times as large as the salss ot 
sny other Diotionsries. In proof will be sent to sny 
person, on applioation, the statements of more than 100 
Booksellers, from every section of the country. 

Published by 

O. A C% MEKKIAM, Springfield. Mass. 
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GHAELES STODDEB 

Is Helliog agent for all the prodnotioDg of the 
BOSTON OPTICAL WORKS. 



T0LLE8' LABOX KIGB0600PS8. 

T0LLB8' STUBEHT'S MIGB0800PX8. 
T0LLS8' 0BJXCTIVS8 FOB THS XIGBOSOOPS. 
T0LLZ8' BnrOCirLAB ETE-PIECE8. 

T0LLE8' IVPBOVBD TELESG0PB8. 



No claimB are made by the agent as to the supe- 
riority of ToUes* work, bat simply reference to 
those in all parts of the world who have them in 
use. 

Applications from the trade, or other buyers, 
shonld be addressed to 

131 Devonshire St., Boston. 



The MICROMETEB Is an essential accessory to all 
microBoopes, even the simplest. By its aid we are 
enabled to determine— 

1. The magnifying power of onr lenses and mioro- 
Bcopee. 

2. The actnai alse of the ott^ed under examination. 
S. The extent to which this object la magniHed. 
Hitherto the demand ftxr Micrometers has been so 

small that the prioe has been high, and this tJgh price 
has reacted upon the demand and made it greatly lees 
than it would otherwlae haye been. With a view to test- 
ing the extent of the demand which would exist if really 
good Micrometers could be obtained at a moderate 
price, we ofliBr— 

Stage Micrometers, ruled 100 to the ineh 76 

do. do. ruled 100 and 500 to the inch . . $1.00 

do. do. ruled 100, 1.000 and 2,000 to the 

inch 1.60 

Eye-Piece Micrometers to order. 
These Micrometers hare been carefully compared with 
standard Micrometara by eminent makers, and also 
with the standard U. 8. inch, and are warranted to be 
as accnrale as any in market Address 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 



Just completed, 8to., cloth, with 48 newly.eBgravfd 
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Edition. Edited by Da. OBiivrra and Psor. Hastdi 
DuMOAir, M. B.. Lon.d., F. B. 8., etc., aaaiated by the 
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Joms, F. B. 8. For sale by 
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Hoiir to Use tbe Microscope. By 

JoBK Pbin. IStmo., Cloth. Illustrated. 76 cesti. 

The Pistol as a Weapon of Defence* 

in the Houae and on the Boad; How to Oboose it 
and How to Uae it. 12mo., Cloth. • 60 c 



Sliootins on the Wing; Phiiu Direc- 

tions for Acquiring the Art of. By an Old Oame> 
keeiMr. 12mo., eloth. Illustrated. 76 centi. 

What to Do and How to Do It 

IN CASE OF ACCIDENT. Cuts, Bums, Bruises. 
Sprains, Poisons, Drowning, etc, etc The best 
book on the subject 12mo., doth. 60 cent». 

Ldghtning-Rods and H<iw^ to Con- 

STBUOT THSM. By Jobh Pbzk, Editor of The 
Tecknotogitt, (The only book that has oot been 
written for the purpose of adTertising some patent 
lightning rod.) Second edition. Very fully lllna- 
trated. 12mo., cloth. .... 60 cents. 

The Chemical History of the Six 

DATS OF OBEATION. By JcBS PaxK. 12mo, 
doth. 76centa. 

GiTSS the most recent sdentiflo view of the harmony 
of Oenesis and Geology. 
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Cloih, eat Title. PiiM 78 e«ati. 

PRAOTICAIi HINTS 

ON THE SELECTION AND USE OF THE 

MICROSCOPE. 

loteDded for Beginners. 

By JOBN PHIN, Editor qf " The IMinologisL' 
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0ONTENT8. 
Whax a IfiOBOSCOPS 18.— Dlffereiit Kindt of Hioro- 
•oopet.— Simple Uleroioopet.— HAod Magnlflen.— Th« 
Ooddingtoa Lent.— The Steahopa Lent.— UaapftU't Hl- 
croteope.— The Xxoeltior Mtcrosoope.— Twentj-flre cent 
Microtoopet and how to muke them.— Penny kUcro- 
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trnctiv Power of Liquids.— Oorers for Keeping out 
Dost- Errors in microscopical Observations. 

Pbubbtation op Objbots.— General Prlncl|^es.— Be- 
eipes for PreeenratlTe Fluids.— tieneral Bulesfor Apply- 
ing them. 

Momrmio Objbots.— Appsratns and Materials for; 
Slidet, coTArs, Celli, Tnm-Table, Cards for Making 
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Mounting Veedlet, Coyer Forceps. Simple Form of 
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MounUog of Whole Insects.— How to Get Bid of Air- 
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F UHSIUB O THX SLIDBS. 
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Webster's linabridpd Dictionary. 

''The best fbactigal English diotion- 
ABY extaut."— Xondon Qaarterly Beview, Oct,^ 1878. 

A NEW FEATURE. 

Te the 8,000 Illubtbatxoms heretofore In Webster's 
Unabridged we have recently added four pnges of 
COLOBED ILLUSTKATIONS, 
engraved and printed expreasly tor the work, at large 
expenae. viz. : 

ABMS OF THE STATES AND TEBBITOBIES. 

ABMS OF YABIOUS NATIONS. 

FLAGS OF YABIOUS NATIONS. 

UNlTEl^ STATiiB NAVAL FLAGS, &c. 

ThUB adding another to the many uaeful and attrac- 
tive features of Webster's Unsbrldged. 

$f^ The HatioBal BtmndAnl. 

PKooF.-M -ao o?^ X. 

The aales of Webster's Dictionaries throughout the 
country in 1878 were 20 times as large as the sales oi 
any other Dictionariee. In proof will be sent to any 
person, on application, the atatementa of more than lOO 
Booksellers, from every section of the country. 

Publiahed by 

e. A e MKDBIAM, Springfield. Mats. 
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The MIGROMETEB it an essential •ccesaory to all 
mioroscopes, even the simplest By ito aid we are 
enabled to determlne>- 

1. The msgnlfying power of our lenses snd micro- 



X The actual sixe of the object under examination. 

8. The extent to which this object is msgnifled. 

Hitherto the demand tn Xicrometen has been so 
small that the price has been high, and this liigh price 
has reacted upon the demand and made it greally less 
than it would otherwise have been. With a view to teat- 
Ing the extent of the demand which would exist if really 
good Micrometers could be obtained at a moderate 
price, we ofliBr^- 
Stage Micrometers, ruled 100 to the inch 75 

do. do. ruled 100 and 600 to the inch . . $1.00 

do. do. ruled 100, 1,000 and 2,000 to the 

inch 1-W 

Eye-Pieoe Micrometers to order. 

These Micrameters haye been careTnlly oompared with 
standard Micrometers by easlnent makers, and also 
with the standard TJ. H. InOh, and are warranted to be 
as accurate as any in market. Address 

THE INDUSTRIAL PUBLIOATION 00., 

176 Broadway, New Toi%. 



MICROMETERS. 

Mr. Bogera. of the Oambridge Obkerratory, has con> 
structed an elaborate AUTOMATIO BUUKa MA> 
OHINX, and la now ready to supply, through ttie Sub- 
scriber— 

CYS-PIECB HIGBOMKRBg. single or doable gU«. 
STAGE BICBOIETEBS, dry or la balsam. 
TI8T-PLATES. 

ASTBOVOVIOAI* BULma, etc, of any flnra#«s, up 
to 80,00(1 lines to the mch, in Xnglish, Metrical or 
Fffnch Metrological systems. A great Tarletj* in stock. 
DIFFBACTION PLAT£8 to order. MI0BOMSTEB8 
on sIlTered glsss or metal. 

Orders from the trade or ethers should be addressed to 

CHARLES STODDEB, 

ISl Deronshlre Street. Boston. 
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The Detection of Blood Stains. 

HE possibility of 
distinguishing be- 
tween the blood of 
man and that of 
some other animals 
^has, as most of our 
readers are aware, 
been a subject of 
somewhat warm de- 
^ bate between cer- 
tain miorosoopists 
during the past few 
years. Some of those 
who have taken the 
most active part in 
this discussion claim 
that they have been misunderstood in re- 
gard to certain important poilits. The fol- 
lowing discussion, which recently occurred 
at the meeting of the Biological and Micro- 
scopical Section af the Academy of Natural 
Sciences, of Philadelphia, is therefore of 
importance, as gpiving an authoritative ex- 
pression af the views of Dr. Richardson, 
Dr. Wormley, and others. We reprint from 
the Medical Times : 

On motion. Prof. T. G. Wormley, of Co- 
lumbus, Ohio, being present, was invited 
to exhibit his improved double slides, dis- 
playing two kinds of blood-corpuscles, hu- 
man and dog, also human and cat, in the 
same field. 

Prof. Wormley placed a preparation of 
human and dog's blood beneath one of the 
microscopes, and stated that it was prepared 




by his absistant, Dr. C. L. Mees, by spread- 
ing a thin film of human blood upon the 
slide, according to Prof. Christopher John- 
son's method (with the edge of a strip of 
glass), and then scraping off part, say the 
right-hand half of the film, with a sharp 
knife, leaving a vertical row of good fields 
near the cehtre of the slide. A thin glass 
cover, similarly prepared with dog's blood, 
was then inverted on the slide, and so 
arranged under the microscope as to bring 
the sharp boundary line on the (actual) left 
of the human blood in exact conl;act with 
the like well-defined edge on the right of 
the group of dog's blood-corpuscles, and 
cemented in that position. 

Dr. Bichardson remarked that he first 
contrived a plan for thus demonstrating 
the contrast in size between the corpuscles 
of human and certain animal bloods in Jan- 
uary, 1874, his method being to spread with 
narrow strips of metal or glass, two streaks 
of blood intersecting each other at a very 
acute angle, near which point would be found 
(in successful preparations) fields displaying 
red disks of the two different kinds in close 
juxtaposition. The one disadvantage of 
Prof. Wormley's slides seemed to him to lie 
in the fact that, when photographed, they 
gave the appearance of having be«n made 
from a patched-up negative or double print, 
nnd would therefore be less convincing to a 
jury if used in a criminal trial. 

Dr. James Tygon thought there was not 
much force in Dr. Richardson's objection, 
and, indeed, had often thought there was 
scarcely any use in taking a microscope into 
court, as anything shown with it could add 
but little to the reliability of the evidence. 

Dr. Wormley observed that his prepara- 
tions were intended for illustration chiefly, 
and that, in his experience, courts had very 
properly, in general, ruled out evidence by 
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the mioroeoope, holding that the reliability 
of the expert himself must be the support 
of his testimony. 

Dr. Seiler inquired what practical use 
these Rouble shdes could be put to, if they 
were not to be exhibited in court to demon- 
strate to jarors the difference between the 
two kinds of blood upon which the question 
in any particular case might turn. 

Dr. Tyson replied that it might be quite 
proper to use as CTidence photographs, 
which eyery one could comprehend, but im- 
proper to employ a microscope, which no 
one could understand unless he were 
specially educated. 

Dr. Seiler suggested that» in that case, Dr. 
Richardson's objection would hold good. 

Dr. Richardson remarked that he did not 
intend to make objection to Prof. Wormley's 
Yeiy ingenious method, which he consid- 
ered a decided improvement over his own in 
most respects. He would like, however, to 
ask Prof. Wormley whether he had ever seen 
slides prepared in this way before he showed 
them to him at his office in Philadelphia 
during January last 

Dr. Wormlev replied that he had not, but 
did not think that the mere arranging of two 
varieties of corpuscles close together upon 
the same slide, as had often been done 
with diatoms previously, was of much im- 
portance. 

Dr. Richardson suggested that, although 
needles had been used from time immemo- 
rial, Howe was generally allowed some credit 
for originality in contriving the sewing- 
machine, just as Watt was for the steam 
engine. 

Dr. Wormley did not consider the idea 
under discussion was comparable to these 
examples. 

Dr. Richardson said he did not intend 
to apply for an;^ patent, but nevertheless 
claimed for the idea, as furnishing a mode 
of convincing demonstration, a small yet 
definite value, which remained with the 
originator in spite of minor changes in the 
method of putting it into practice. 

After inspecting Dr. Wormley's beautiful 
specimen of human and dog's blood in the 
same field. Doctors Ruschenberger, Ty- 
son, Seiler, Pierce, Ludlojr, Buckingham, 
Schaeffer, and Richardson, all agreed that 
the corpuscles upon the left side of the field 
(human blood) were on an average decidedly 
larger than those upon the right side (dog*s 
blood). Dr. Kenderdine, however, declared 
that the corpuscles were equally large on 
the left and on the right. 

Dr. Seiler asked Dr. Wormley whether he 
had noticed any difference in various kinds 



of blood as to their action upon light, ma- 
king this inquiiy because he had observed 
tbat human blood-corpuscles differed slightly 
from those of other mammals in appearance. 

Prof. Wormley replied that there was a 
peculiar physiognomy, character, or out- 
line of the corpuscles in human blood, 
which cannot be expressed in words, and yet 
may very generally be recognized by an ob- 
server familiar with tiie study of the cirou- 
lating fluid. 

Dr. Seiler suggested that this peculiaritj 
consisted partly in the fact that the corpus- 
cles of the dog, ox, cat, eta, were more lenti- 
cular than those of man. 

Dr. Tyson remarked that this peculiar 
physiognomy of the human blood-disks 
spoken of by Prof. Wormley, was evidently 
tne "cachet" of the corpuscles alluded to 
by Prof. Christopher Johnson in his paper 
on the '* Microscopy of the Blood," dis- 
cussed before the Election on Biology of the 
International Medical Gongres& 

Dr. Ruschenberger stated that by the 
word '* cachet" was meant the trade-mark, 
or rather the stamp (f individuality, of the 
corpuscles in question. 

Prof. Worznley then exhibited another 
double slide, of human and cat's blood, in 
which the contrast was very obvious, and Dr. 
Kenderdine remarked that it was sufficient 
to hang a man if a decision turned upon the 
difference. 

Dr. Tyson inquired of Prof. Wormley 
whether this strong contrast, which was so 
evident in the specimen beneath the micro- 
scope, could be demonstrated with equal 
clearness in corpuscles from blood-stains 
which had been dried and moistened again. 

Prof. Wormley replied that, by the use of 
suitable menstrua, the oorpusdes could be 
re-obtained from blood-stains with little or 
no alteration of their magnitude. 

Dr. J. G. Richardson fully confirmed this 
statement from his own observations in an 
immense number of experiments. 

Prof. Wormley mentioned that he intended 
very soon to publish his method of investi- 
gation, together with the results of an ex- 
tended series of observations. 

Dr. Richardson remarked that his state- 
ment, published seven years since, having 
been to some extent misunderstood, he 
would just say, while the subject was under 
discussion here, that he had never claimed 
to be able to distinguish the corpuscles of 
human blood absolutely, but only to make 
a diagnosis between ox, pig, or sheep's blood 
and the blood of man, when the quezy was 
narrowed down to this question, so as to dis- 
prove in a criminal case the false statement 
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of a guilty prisoner. Perhaps he could best Prof. Wormley stated that he had mea>- 
illastrate the exact point at issue by repeat- nred a series of seven human blood-corpns- 
ing his observation to Prof . G. Johufton, of cles, the same referred to in Dr. Richardson's 
Baltimore, in the late International Medical : paper of July, 1874, at intervals duriug tlie 



Congress, when that gentleman mentioned 
that he found it impossible to discriminate 
human from dog or guinea-pig's blood in 
some specimens submitted to him by Dr. J. 
J. Woodward, to wit: "This is precisely 
what I 'should expect; but I wish to ask Prof. 



space of three years, and was satisfied no 
variation in size had occurred. 

Dr. Richardson said he had made numer- 
ous investigations upon blood-stains on 
muslin, linen, and cloth, after at leant a 
year's exposure, with entire success, and in- 



Johnson whether, if Ananias (by way of j quired of Prof. Wormley whether he had 
complete antithesis), instead of Dr. Wood- ever detected any difference in the size of 
ward, should submit to him an unlabelled ! blood-corpuscles soaked out from stains on 
dide of blood, declaring that it was that of I linen, wood, etc., and those from spots upon 
sheep, yet on which the corpuscles were I paper or glass. 

to average l-3200th of an inch in diameter, ' Prof. Wormley replied that he had not 
oonld he not say without hesitation, ' Ana- i found any variations in corpuscles from 
nifls, you lie' ? " | blood-stains dried on a great variety of ob- 

Dr. Kenderdine suggested that such ajjects and kinds of fabrics. He then ex- 
leply would be induced by the well-known ' bibit^d another slide, displaying circular 
character of Ananias for nntruthfulness, but bodies about 1-3400 of an inch in diameter, 
he would ask Dr. Richardson what could be i and strongly resembling human blood-cor- 
said if he (Dr. Kenderdine) brought forward , puscles partly acted on by water. They 
a similar slide and statement in regard to it. , were, however, quickly pronounced by Dr. 

Dr. Richardson answered that would not , Seiler fungous spores, and Dr. Kenderdine 
make the least difference, because, if he , remarked that they resembled to some ex- 
should advance such a misstatement (of tent the spores of Ustilago. 
oonrse an impossible thing for Dr. Kender- •mm 

dine to do), tne inevitable conclusion would 

be that he had become a disciple of Ananias. r Section and Section Cutting. 

Prof. Wormley inquired whether Dr. Rich- -.^ ^_>^-^ a .^, i. . x ^ -^r 

ardson would decline to attempt the diagno- LJAVING read with much interest Mrs. 
sis of human blood from that of animails ^ -^ Merrifield's remarks on cutting sec- 
whose corpuscles approximate more nearly | tions of alga, it occurs to me that a few 
to it in size than do those of the ox or pig; , ^^^^ ^^ ^^^ ^^^^^ ^, vegetable stmc- 
and if so, why he had adopted these magni- . . r. i. • ^ i. 

tudes as limite beyond which discrimination , *^®® ^^ general may prove not uninterest-^ 
was impossible. iiig to some of your readers. 

Dr. Richardson replied that, in his paper Mrs. Merrifield must, I think, have beem 
published in the ix)ndtwlfi(TO»coptcai/o«r-j unfortunate in her experience of section 

stake, he believed stains of human blood | P"°"*»^® method described in her paper, 
oould not be distinguished with absolute inasmuch as I have found the machine 
certainty from those of blood from any ; advertised in this journal as the '* Science 
aninDjlwhoeecorpuso^^ g^^ion Machine" all that can, be 

1-4000 of an inch m diameter. He admitted i. . -v, , ., m « -i x . 

that this limit was an arbitrary one, and p^®"'®^» *°^ **^® P'^^ ("^- ^O ^ ^^'^ 
that in suggesting it he had perhaps been I reasonable. 

unnecessarily cautious, but believed that, if ' The needful appliances for all ordinary 
erroneouB, the error was on the side of Ig^^^ioj^g^j.^. 

"*D?'T^son could understand that such dis- ^ ^^"^ ^^«'*> °' ^*^>®' 8^'^^" machine. 



crimination might be made in carefully pre 
served spots on glass or highly-glazed paper, 
but thought stains upon cotton or woollen 
fabrics, where the fluid portions of blood 
were rapidly absorbed, would present much 



A keen-edged razor. 

Sundry slips of glass, 3 in. by 1 in., and 

their glass covers, either round or 

square. 



greater difBioulties, especially after being ! ^ P^ ^^ needles set in wooden handler 
freely exposed to the atmosphere for long (those used for camel-hair pencils ivj) 

periods of time. ^o.) 
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A couple of small china saucers (those 
supplied in the oheaper descriptions of 
paint-boxes are, perhaps, best). 

A camel-hair pencil 

A carrot. 

The Science Gossip machine, to which I 
give preference, as I am much better ac- 
quainted with it than with any other, con- 
sists of two long narrow inclined planes of 
nearly equal inclination, some 12 or 14 
inches in length, the upper sliding in a 
groove in the lower. Over the middle is a 
smaU bridge of wood faced at the top with 
a level plate of brass, and pierced with a 
cylindrical hole about | inch in diameter, 
lu this hole is a piston, the rod of which 
rests on the upper plane. The object of 
which it is desired to otit a section is placed 
in the hole on the piston. It is evident 



fixed it in the hole, with a razor thoroughly 
wet, out the carrot and contained leaf exactly 
level with the brass; then push forward the 
upper plane say \ inch, and make a second 
out level with the brass. This will give 
you a very thin slice of the carrot and 
of the leaf along with it. With the mounted 
needles carefully push the slice altogether 
into the little saucer previously filled with 
water; move it about a little, when it will 
part from the leaf, which may be picked up 
on a point of a needle, or with the camel- 
hair brush if it be very delicate, and placed 
on a glass slip in a drop of water. Cover 
with a bit of thin glass, and place under 
the microscope. In this way, with a little 
practice, it will be found that the only limit 
to the thinness of the section is the sharp- 
ness of the razor; a thickness of only 1-300 




Science-Gossip Section Machine. A B. C D, two iDclined planes of nearly the same inclination, 
C D sliding ov^r A. B; £ F, bndge faced with brass, and pierced with a cylindrical lioie, G, in which 
irt a pluuger, which urges upwards the object t > be cut, which is placed in it supported bv pith, car- 
fot, etc., when G D is moved in the direction of the arrow. A small piece of hard wood, is placed 
between the rod of the plunger and the plane, G D, to prevent injury to the latter. 



-that, if one plane be slid orer the other, it 
^ill urge the piston upwards;' but, as the 
IncUnation of the planes is nearly equal, 
the vertical motion will be very small as 
<;ompared with the horizontal motion. 

The mode of use will be best explained by 
An example. Suppose we desire to obtain a 
transverse section of a leaf. Draw out tlie 
turo planes to almost their fullest extent; 
_|)re8s down the piston till its rod is resting 
ou the upper plane. A piece of hard wood 
is usually interposed to prevent injury to 
thn plaue. Next, cut u j^iece of carrot to fit 
the hole stiffly, and couie, when resting on 
the piston, nearly level with the brass top 
of the bridge. Now cut the carrot nearly 
through vertically; place the leaf to be cut 
l)etween the two halves, which, when placed 
an the hole, will support it firmly. Having 



or 1-400 is readily obtainable. Carrot ap- 
pears to be the best supporting material; 
turnips are too coarse, and potatoes are fall 
of starch grains, which are very hard to get 
rid of. Elder pith is also, I believe, a good 
bedding material, but I have had no per 
sonal experience of it. 

To give a list of the objects most interest- 
ing for section cutting, would be a vast un- 
dertaking, as almost every vegetable object 
is worth cutting, and without such disseo- 
tions it is impossible to obtain a correct 
knowledge of plant anatomy. Still a few 
may be named, such as prothallia of ferns, 
various leaves, especially glandular or hairy 
ones, stems, stamens (anthers), ovaries, and 
seed-vessels of flowering plants, male and 
female, inflorescence of mosses (longitudinal 
sectir>n), capsules of mosses, sporangia of 
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ferns, etc. Should it be desirable to keep a 
section for more careful examination than 
can be done at the time, remove the thin 
glass and the greater part of the water with 
a fine-pointed glass tube, or a piece of blot- 
ting-paper. Put a drop of pure glycerine, 
and replace the thin glass. Glycerine has 
the property of not drying up for a very 
long time, and does not affect vegetable 
tissues to any appreciable exteui Objects 
thus temporarily mounted in glycerine 
should, of course, be kept out of the way of 
dust. For mounting a section permanently 
the handiest medium is that known as 
' ' Dean's Gelatine, " which is a stiff jelly, and 
is sold in small bottles Is. each. Place the 
bottle in hot water till the jelly becomes 
fluid, put a drop^n the section, and cover 
with the thin glass, cautiously pressing as 
much of the jelly as will run out It will 
set in a few minutes, and after a few hours 
the superfluous gelatine may be cleaned 
away with a knife, and a rag moistened with 
warm water, when the mount is completa 
A ring or two of colored varnish improves 
the appearance and adds to its stability. 
This gelatine medium has two valuable 
qualities, viz., that being almost of the same 
density as sap and water, it does not alter 
the tissues mounted in it; and also, that it 
preserves the color of the chlorophyll 
remarkably welL 

In cutting sections in carrot or similar 
material always see that the razor is well 
wetted, as it makes it cut much more easily, 
but it is better dry if pith be used. To 
explain the structures seen in the various 
sections no book is better than Sach's, 
which can be obtained in most good li- 
braries, in either German, French, or Eng- 
lish, the last French edition being, perhaps, 
the best. 

Gutting sections of animal tissues I have 
wholly passed over, as so many involve 
hardening and preparations in various ways, 
that few but medical students who have 
recourse to a suitable laboratory are likely to 
pay much attention to this branch, albeit a 
most interesting and important one. — Sci- 
ence Oossip, 



^ Working with the Microscope. 

THE investigation of the stracture autl 
gradual growth of the ovarian egg is 
so laborious that it will be many years be- 
fore we can hope to have a complete pic- 
ture of all its phases. The apparatus re- 
quired for the task is very complicated, and 
a long training is necessary merely to pre- 
pare the student for the use of his instru- 
ments. A superficial familiarity with the 
microscope gives no idea of the exhausting 
kind of labor which the naturalist must un- 
dergo who succeeds in such work. The 
glance at the moon, or at Jupiter's sate- 
lites, which the chance visitor at an obser- 
vatorv is allowed to take through the gigan- 
tic telescope, reveals to him nothing of the 
intense concentrated watching by which the 
observer wins his higher reward. The 
nightlv vision of the astronomer, revealing 
myriad worlds in the vague nebulous spaces 
of heaven, is not for him; he must take the 
great results of astronomy for granted* 
since no man capable of original research 
has the time to prepare for the uninitiated 
the attendant circumstances essential to his 
more difficult investigations, or train their 
eyes to see what he sees. So it is also with 
the microscopic observer; the deeper in- 
sight he has gained by long training in 
steadiness of hand and eye, as well as in 
the concentration of intellect that makes 
the brain work harmoniously with them, he 
cannot communicate. He may interest and 
amuse his friends and visitors with some 
easy exhibition of specimens under the mi- 
croscope; he may open the door into the 
laboratory of Nature, but he cannot invite 
them to cross the threshold or to enter in 
with him. I think people are not gener- 
ally aware of the difficulty of microscopic 
observation, or the amount of painful i)re- 
paration required merely to fit the organs 
of sight and touch for the work. In old 
times men prepared themselves with fast 
and vigil for entrance into the temple; and 
Nature does not open her sanctuary without 
exacting due penance from her votaries. It 
seems an easy matter for a man to sit down 
and look at objects through a glass which 
enlarges everything to his vision; bat there 
are subjects of microscopic research so ob- 
scure that the student mast observe a 
special diet before undertaking his investi- 
gation, in order that even the beating of his 
arteries may not disturb the steadiness of 
his gaze, and the condition of his nervous 
system be so calm that his whole figure will 
remain for hours in rigid obedience to his 
fixed and concentrated gaze. — Agassiz, 
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The following gentlemen luTe kindly coniented to Mt 
M agent for this Journal, and are anthorised to reoeive 
•abverlptiona and adyertiaementa: 
Un. CSABI.K8 Btoddxb, 181 DoTonahire Street, Boston. 
S. E. GAaanro. NatoraUata' Agency, Salem, Maaa. 
J. a. Laxoouth, Optician, 88 State Street, Chicago, HI. 
Jaxxs W. Quitnr k Co., 924 Oheatnut St, Philadelphia. 

The Journal aa aa j^d^nrtiting Xadiiim. 
kn adTertlaer whoae letter can be examined at our 
office writes ua as foUowa: '*1 hare reoelTed acTeral 
lettera of inquiry, and it wiU pleaae you to know that 
though I have had adrertiaementa in other Journals alio, 
<90n/ letter of UiquifT refers to the Aotbtoaii Joobital 
or MioaosooFT. This oertaiDly demonatrates the yalue 
•of the journal as an adrertlaing medium." 

^ Our New Volume. 

TT7ITH this nnmber we begin another 
** Tolnme of the Amebioan Joubnaii 
OF MiOBOSOOFT. OuT porpofle is to oontinne 
the same general oonrse that we have por- 
«aed daring the year that IS past We hope, 
however, to improve the joomal materially, 
and we base this hope npon the f aot that we 
have secured several able oontiibutors, and 
that our facilities for obtaining iliustrations 
have been greatly increased. 

During the coming year we shall pay 
special attention to what may be called the 
NewB of this department of science — ^new 
books, new instmments, new facts, new 
theories, will have onr special attention. 

The department of correspondence has 
become an interesting and an important 
one. We intend to accord the widest liberty 
to our correspondents, but beg onr readers to 
remember that we in no instance hold our- 
selves responsible for the opinions expressed, 
or the facts stated. 

We would again request our readers to 
renew their subscriptionR promptly, and to 
exert themselves to extend our circulation. 
Every new subscriber enables us to improve 



the journal that we give to our old ones, 
and the price of the journal is so low, that 
we must depend entirely upon our 8ul)8crib- 
ers and not upon news agents or the trade. 



1^ Microscopical Societies. 

WE intend to publish, in an early num- 
ber, as complete a list of the micro- 
scopical societies of the country as can be 
obtained. To this end we beg our friends and 
subscribers to send us, at as early a day as 
possible, the facts connected with any socie- 
ties of which they may have cognizance. 
Such facts as will enable us to fill out a notice 
after the following form, are what is wanted: 

San Francisco Microscopical Society, San 
Francisco, Cal. Organized 1872. Meets first 
and third Tharadays of month at 631 Galifomia 
street; President, Prof. William Ashbnzner; 
Vice President, Henry 0. Hyde; Bee Secretary, 
0. Blason Klnne, 4^ Galifomia street; Cor. 
Secretary, Oharles W. Banks; Treasurer, Chas. 
G. Ewiog. 

It will also give pleasure to rooeive a 
report of the meetings of any of onr socitieB. 
The reports which have appealed from time 
to time in regard to the San Franoigoo Mi- 
oroaoopioal Society, are good models. While 
we do not desire ilie minutiss of mere busi- 
ness details, we think it of advantage to 
publish everything that relates to the pro- 
gress of such societies, and this for the exam- 
ple and encouragement of others. 

Members of societies who desire to have, 
for reference, copies of the number contain- 
ing this list, can obtain them frm by send- 
ing us their address. 



To our Exchangers. 

T1I7E have hitherto confined our ex- 
V ^ changers to ofifers of exchanges of 
specimens for specimens. We find, how- 
ever, that cases arise where persons who are 
studying some subject, and are anxious to 
procure material, have nothing acceptable to 
ofifer except money or its equivalent We 
have therefore concluded to allow our ex- 
changers to ofifer money for material or /or 
specimens, but not material or specimens 
for money. The first tends to advance the 
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interests of science, the latter that of trade. 
We tmst that our new mle will prove of 
serrioe to workers. 



> Forminifera from Chalk. 
rPHBGUGH the kindness of a gentleman 
-^ who is well known as a thorough 
microscopist, we are enabled to send to any 
of onr subscribers that may desire it, a small 
quantity of washed forminifera obtained 
from chalk. Many of the species found in 
this material are very beautiful and interest- 
ing, and they are quite numerous. They 
may be mounted in several ways. 1. Picked 
out singly and attached to some darJL back- 
ground, they form very fine opaque ol^ecta 
To ordinaiy dark backgrounds they may be 
fastened with gum, but the neatest way of 
mounting them is after the method devised 
by Prof. H. L. Smith, and described on 
page 110 of our volume for last year. 
2. Mounted as opaque in balsam they show 
▼ery welL Take a small quantity of dry 
material, place it on a slide, add one or two 
drops of gum water, spread evenly on the 
alide, dry over a lamp, cover with balsam 
dissolved in ether, place a thin cover on, 
and boil to required hardness. 8. Tomonnt 
as transparent objects in balsam, soak the 
foraminifera in ether for about a week, 
place some of them after being thus treated 
on a slide, and cover with cold balsam; cover 
with thin glass and lay aside to harden. 
Boiling would in most cases fill the forami- 
nifera with air. 

To all who send us their address, plainly 
written, and stamp for postage, we will send 
a small quantity of this material as long as 
our supply lasts. 



Typical Specimens of the Diatomacese. 

lA/E have just received from Professor 
** Hamilton L. Smith, of Hobart 
Ck>llege, Geneva, N. Y., the first century 
of his " Diatomacearum Species Typicie," 
and have rarely had a greater treat than 
was afforded by the examination of this 
ooUection. Most mioroscopists are famil- 
iar with the celebrated *<Typen Platte" 



of Moller, an exquisite production of ar- 
tistic skill. The collection before us is an 
effort in the same direction, but is of a 
different kind, and in many respects far 
more efficient and satisfactory. It consiBts 
of one hundred slides (the entire collection 
will probably reach five hundred), each con- 
taining typical specimens of a species. 
With the exception of a few diatoms, such 
as Arachnoidiscus Ekrenbergii and Aulooodis- 
CU8 formosuSf there are a large number of 
frustules on eachsUde, and in general there 
are several genera or species present Thus, 
on the slide before us, marked AuiocodUcus 
OregcnuSf we find several beautiful speci- 
mens of a Hyalodiacus, The value of this 
collection, therefore, does not depend upon 
the mere manual dexterity exerdsed (whidi is 
the most remarkable feature of the *' Typen 
Platte") but upon the authoritative character 
of the identifications, and in respect to this 
pointy weliave no hesitation in saying that 
Prof. Smith stands at the head of living dia- 
tomists. Instead of a single frustule of 
each species, carefully reduced to its mere 
silidous elements, we have here a number 
of frustules; and these, although perfectly 
dean are mounted as nearly as possible ia 
the condition which th^ presented while 
living, unless this should render them unfit 
for study. Thus the curious BaciUaria 
pctradoosa, instead of being mounted as a 
mere assemblage <of striated rods, is put up 
in that singular, connected condition from 
which it obtains its name. From all this 
it will be seen that these slides are put up to 
be iiudied not to be merely looked ai. They 
are not intended for those who have never 
seen a diatom; but on the other hand to 
those who have even the most elementary 
knowledge of the subject, they cannot fail to 
prove a reliable and easily followed guide 
in the determination of spedes. 

To gather the material for this collection 
has been the work of many years, and has 
involved the expenditure of much labor and 
considerable money. The famous collec- 
tion of DeBrebisson has been transferred 
entire to Prof. Smith's laboratory, and has 
furnished many rare edes, and it migh 
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do maoh to correct the nomonclature of 
several much^talked-of spedea 

The number of sets which will be pub- 
lished is, of coarse, very limited, for Prof. 
Smith gives his personal attention to the 
authentification of every species, and when 
we consider the exceedingly low price, 



perhaps be safe to say, that in addition to 
the Professor's own gatherings, there are few 
diatomists of note that have not furnished 
him with contributions, either by way of 
exchange or otherwise. 

The manner in which the collection before 
us is put up is worthy of notice. Each cen- 1 
tury, or collection of one hundred slides, is , which hsks been fixed for each century, 
arranged in five pasteboard tray8, each slide I (making the slides cost about one-third of 
having a compartment for itself, and the I what is usually charged by dealers), those 
whole being enclosed in a simple but con- ^ who by early application secure one of these 
venient pasteboard box. To the lid of this 
box is pasted a catalogue of the species, 
which are arranged in alphabetical order 
and numbered. Each slide is, of counse, 
labeled, and the label is numbered to corres- 
pond with the catalogue. But to prevent 
any danger of confusion, if the slides should 
accidentally lose their labels by exposure to 
moisture or otherwise, each slide has its 
proper number written in with a diamond. 
The compartments for receiving the shdes 
are also labeled and numbered, thus afford- 
ing the most perfect security against mis- 
placement 

The labels afford a very large amount of 
v.aluable information. First of all we have 
the catalogue which gives the specific name 
and the authority for the same — for example, 
AchnarUhes exUis, E. Turning to the 
slide label we find: ** ArhnantJies exilia, 
E. Inaquadulci, £L L. Smith." This 
gives us not only Eutzing as the authority 
for the name, but tells us that the species 
is found in fresh water. Passing to the 
label in compartment No. 2 (to which the 
slide in question belongs) we find: "Achnan- 
Ihes exilis, E. A. minutLssima, Balfs. 
Oouvrigny, France. S. B. D. XXXVII, 
303," whereby we learn one of its synonyms, 
(that under which it was described by Balfs), 
the locality from which it was procured, and 
the place where a full description may be 
found (Smith's British Diatomacese). In 
addition to this, we have, as previously 
noted, its habitat, whether fresh, brackish 
or sea water. 

The genera are arranged alphabetically, 
so that the collection serves the purpose of 
a dictionary, and we feel certain that it will 



sets, should think themselves fortunate. 

V ^^ 

Report on a Sample of Water from San 

Diego. 

A careful microscopic examination revealed 
only the lower animal forms usually preseot in 
fresh water. 

There is an absence of diatoms and other 
vegetable forms, which is peculiar. 

The water was filtered off and examined 
chemically. The only noticeable feature was 
the presence of an unusually large quantity of 
ammonia. 

The dried sediment was weighed, calcined 
and again weighed. The loss (organic matter) 
was forty-three per cent, and the inorganic 
residue fifty-seven per cent 

The examination of this sample has but little 
significance without more information as to the 
quantity of water filtered to obtain the sample, 
and the conditions under which it was col- 
lected. 

The presence of so large a quantity of am- 
monia is a subject worthy of attention. If it 
should be proved to result from the decompo- 
sition of organic matter, it would lead to grave 
doubts as to the purity of the water and it» 
fitness for domestic use. 

Henbt G. Hanks. 

San F\rancisco, Kov, 2, 1876. 



▲ Willow Fungus. 

The following letter, addressed by Dr. Hark- 
ness to the Secretary of the San Francisco 
Microscopical Society, explains itself: 

I have to-day sent you, for the Society's Oab- 
inet, a slide— No. 283 ~ together with some wil- 
low leaves, infested with a fungus. These dis- 
eased leaves are found at the present time in 
the greatest profusion upon the willows skirt* 
ing the Sacramento Biver. You will obserre 
that the fungus appears both upon the upper 
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and under sarfaees of the leaves, in bright yel- 
low heaps {8ori)y which are formed by the ag- 
gregation of the sporee. This fungus is the 
Mdan^ftsora saUcmi (Lev.) belonging to the 
order OasmaceL The sori are scattered, of a 
bright orange color in the autumn, becoming 
dark or nearly black in the winter. The 
mounted slide exhibits a section of a leaf with 
the spore in sUu. These, it will be seen, are 
crowded into a dense, compact mass, of a bright 
orange color. The spores are, in many in- 
stances, globose; in others oblong, and are 
filled with granules. The sample I send you is 
but one of very many yarieties of leaf-fungi to 
be found at the present time throughout the 
▼alleys of California. 

H. W. Habxmbss. 
Sacramento, Nov. 1, 1876. 



(&ttxxt^pnimtt. 



The Editor of the AMxaaoAM Jouihal of Miosooooft 
does not hold himself reiiponeihle for opinions or facia 
stated by correspondents. In this department we so- 
eord tde widest libeity consistent with proper courtesy. 

Besolving: Power of Objectives. 
ML Am. Jour. Microscopy— WhtkieYer may be 
the yariety ol opinioa as to the yalue of resolv- 
ing power in objectiyes, there can be no question 
thai the resolution of difficult tests is a matter 
of great interest to a very large number of micro- 
scopists. An amateur who has recently pur- 
ohased a costly objective is generally anxious to 
compare its performances with the reported per* 
formances of other lenses of similar focal length. 
Sometimes the most contradictory results 
are obtained. In one case he may be surprised 
and delighted to find that he can easily resolve 
a test which has been pronounced very difficult 
by good authority, or, on the other hand, may 
be disgusted to find that he can make nothing 
of a test that has been reported *< easily re- 
solved" by some writers in the magazines. 
Of course, a large margin must be allowed for 
differences in the skill of the observer, and in the 
oomparative difficulty of various slides nomin- 
ally the same. These differences cannot be stated 
with any degree of accuracy, but there is one im- 
portant condition which affects the ease or diffi- 
culty of resolution in a very marked degree, 
which can be stated, but which is often entirely 
omitted from reports of tests of objectives. The 
condition referred to is the method in which 
the test is mounted. Diatoms mounted in balsam 



or dammar are much more difficult of resolu- 
tion than the same objects mounted <*dry." 
An omission to specify the way in which tests 
are mounted, throws a veil of uncertainty over 
the entire report Oonspicuons instances of 
this may be found in Mr. W. J. Hickie*s elabo- 
rate article on the Zeiss immersion (1-25) 
published in a late number of the London Mi- 
croscopicai Journal, and in the recent fuss made 
by the San Francisco Microscopical Society 
over the wonderful performance of a Nachet 
No. 5, in resolviog IfUzscfUa Garvula, No. 18 of 
the **M511er Probe Platte" into beads. I am 
credibly informed that in the latter case the 
Platte was not one of those mounted in balsam, 
to which reference is usually made, but one of 
the dry platten recently introduced, and that the 
diatom in question was not N. Ourvula at all, 
but N. Linearis. I see, however, that Mr. Hyde, 
of the San Francisco Society, now claims that 
it i5 a true cunnda, but unusually easy of reso- 
lution. The lesson is the same in any event, 
viz: Reports of the performance of objectives, 
in order to be of use for future comparison, 
should state accurately not only what the tests 
employed reaUy are, but also the method in which 
they are mounted— t. e., whether dry or in bal- 
sam, or dammar, etc. It would be well also, when 
possible, to state the locality from which the 
specimens were procured, as diatoms bearing 
the same name but from different localities 
often differ widely in the fineness and difficulty 
of their markings. Thus the Orammalophora 
SubtUissima, of Providence, will often utterly 
defeat a lens that will show the markings of the 
G, SubtlUssima from the coast of Spain. 
Yours Truly, 

Geo. E. Blackhah. 
Dunkirk, N. K, Aug. 17, 1875. 



, Localities of Objects. 
ML Am. Jour. Microscopy -^ki the com- 
mencement of my studies, I was at a loss to 
know where to find Infusoria, Desmidiace®, Dia- 
tomacen, etc. I have many times spent half a 
day or more in the country searching for a 
suitable pond, and have sometimes returned 
without finding any; and if I chanced to find 
one near some public road, or near some farm, 
then I was sure to attract the attention of all 
passers-by. Any one seeing a man with a good 
coat playing in the water with a bottle and a 
stick, is apt to have his curiosity aroused, and 
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will come to see what one is about, and we feel 
rather small to be looked npon as a little in- 
sane. But the beauty and interest of the 
objects that may be found more than repays 
one for the trouble and annoyance. 

The most prolific ponds I have met with are 
in Prospect Park, Brooklyn, N. Y., especially 
the miniature lake, which is surrounded by 
vegetation. There I find many interesting 
objects, and hare met with 9 kinds of Desmids, 
18 kinds of Diatoms, 7 kinds of Entomostraca, 
23 kinds of Infusoria, 11 kinds of Rotifers, 14 
species of other kinds of Confervoidaoefe, as 
well as two or three kinds of Entozoa. Several 
times I have met with the water bear {Tarda- 
grada). It is a very interesting object under a 
twcthird objectiTe and No. 2 eye-piece. It has 
eight legs, with four daws on each foot, turned 
backwards. It is a clumsy-looking animal, 
much like a puppy-dog, and is in constant mo- 
tion, but makes little progress. It has no 
tail, a round blunt head, and sometimes I have 
seen what might be taken for two eyes. The 
body is transparent, and exhibits an immense 
number of globular particles of Tarious sizes 
in constant motion, but not in circulation. In 
gome I have noticed a number of eggs, some- 
times eight or ten, and once or twice I have 
seen them in the act of casting their skin, and 
their eggs go with it, but how the eggs are 
hatched I have not ascoitained. There is a 
kind of sac full of green matter, which I sup- 
pose is the stomach, and also a gizzard at work. 
I have not met with a good description of it 
Perhaps some of our microscopical friends can 
describe it more fully. W. Fabxxll. 

Brooklyn, if. T, 

• • ■ 

. Kicroscopic Bxamination of Volcanic 
Dost. 

Professor Nordenskiold has carefully exam- 
ined the dust which was recently brought down 
by a snow storm on the hot-beds of one of the 
Royal Swedish residences, and which is sup- 
posed to be of volcanic origin. It was found to 
consist for the greater part of small translucent 
or transparent, angular, uncolored, glass-like 
particles, which formed elongated filaments, 
bent sabre-fashion, or sharp-cornered flat 
bodies, partly plain, partly connected together 
in the form of Y or T. They show no special 
action with polarized light, and are supposed to 
be the broken up remains of small masses of 
lava, suddenly cooled from a melted condition. 



This might result firom their being carried ont 
of the volcano in a highly heated condition by 
the sudden outburst of steam and hot gases, 
and their being suddenly cooled by contact with 
the upper strata of the atmosphere, they would 
acquire the property of the well-known Bologna 
phials, and fly to pieces on receiving the slight- 
est scratch. » 
• • • 

V Hints to Beginners.— No. I. 

It has been well said that a record of fulnres 
would be quite as valuable as the story of a 
success, since it is almost as important to know 
what to avoid as to know what to do. And be- 
sides this there are many hints and scraps of 
advice, the value of which has impressed itself 
uponall workers, but which are not generally 
found in the books, because most authors have 
thought it beneath their dignity to allude to 
them. Looking back over an experience of 
many years, we can call to mind many fidlures 
which a little sound advice would have enabled 
us to avoid, and a few successes which depended 
upon very trivial points; and for the benefit of 
the younger readers of the AimtTniiff JomarAL 
07 MiGBOSCoPT, we propose to commit them to 
paper. 

There are two notable dasses of unsaocess- 
fU beginners in microscopy. The first is those 
who get a microscope— oftentimes a very good 
one — ^look at a few slides which they haTe pro- 
cured ready mounted; attempt to prepare a few 
simple objects, meet with no great success in 
the effort, and then never look through the in- 
strument again. Failures of this kind are due 
to want of energy and that interest in the sub- 
ject without which success is not to be ex- 
pected. We know of no hints or precepts that 
can possibly prevent the fidlure of such per- 
sons. 

Another class fail because their methods are 
wrong, and because they commit numerous 
errors, which a little forethought and know- 
ledge would enable them to avoid. Such per- 
sons, however, rarely become total failures. 
They do some work; if wealthy they patronize 
the instrument makers, and help to support 
them, so that they may do good work for poorer 
and better men, and they form useful and im- 
portant members of our microscopical societies. 
But they never become microsoopists. It is 
chiefly for the purpose of preventing beginners 
from falling into this class that these lines have 
been written. 
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The besetting sin of most young microscop- 
iets is attempting too mnoh. We do not mean i 
that they attempt to do their work too thor- 
oughly, or that they do too much of it, but 
that they spread themseWes over too wide a 
field, and their labor is lost because it is not 
ooncentrated. It will in almost all cases be 
found that with such persons the microscope is 
An end instead of a maons. Their object is to 
collect an eztensiTe cabinet, not to thoroughly 
study up some special subject They make im- 
mense collections of material, of which they 
know comparatively little, and which they 
ncTor work up. Their talk is ever of fine ob- 
jects, never of great truths; and so long as 
their slides are pretty it is a matter of indiffer- 
ence whether or not they teach anything. Some 
of this class do a great deal of work at mount- 
ing, at which they become tolerably expert, and 
they are great for exchanges. With them ** any 
well-mounted object will be acceptable," if it 
IB only pretty.* 

But the majority of the class neither study 
nor mount to any great extent. Their efforts 
end in collecting material It is true that they 
begin to prepare a great deal, and their shelves 
are filled with macerated insects, which have 
long since gone to decay, because not attended 
to in time, and flasks of diatomaoeous earth, 
which have remained for months half boiled. 
There is neither work nor study here. 

With many the cause of this state of things 
18 not that they become careless, but that they 
have laid out too much work for themselves — 
•o much,' in fact, that it would be a physical 
impossibility for them ever to finish it They 
will learn this in time, but only after their best 
years have been wasted and their ardor cooled. 
Their reading has made them enthusiastio in 
regard to every subject to which themicro- 
ecope can be applied, and they want to do a 
little at all^botany, animal physiology, ento- 
mology, mineralogy, everything — and the con- 
sequence is that they do nothing at anything. 
Am Old Wobkeb. 
{To be conHmud.) 



(6nt IK^0vIt ialrk 



A Simple IVator-StralBer— The collector who 
desires to make a thorongh examination of the mi- 
oroBCopic flora and fauna of any pool or stream, 
must not rest satisfied with infinitesimal quantities 
of material It is not necessary, however, to lug 
home a gallon of water for the sake of the objects 
contained in it, and so fully have microsoopists been 
impressed with this idea that the devices which 
have been prepared for straining out i the valuable 
portions are almost endless. The best and sim- 
plest that we have seen is a modification of an ar- 
rangement figured in Beale^s work on the micro- 



*We do not mean to say that all who are willing 
to accept *'any weU-monnted object** belong to 
this class, because all well-mounted objects are, to 
a certain extent, valuable fur study, but we have 
found that this class are always very eager for any 
objects. Some of our best workers offer exchanges 
for things outside their spedalties^ for the purpose 
of adding variety to their collection, they not hav- 
ing time to work up objects unconnected with their 
special studies. 




WATXB-STaADISB. 

scope. It consists, as shown in the engraving, of a 
bag or net of some light material, to the bottom of 
which is attached by means of a rubber ring, a wide 
mouthed bottle. Any quantity of water may be 
poured into the bag, and all the objects which it con- 
tahis will roll down the sides of the bag and fall into 
the bottle, while the fluid escapes through the sides. 
Delicate objects are consequently not exposed to 
pressure, rubbing, or any other violence, as they 
would be in an ordinary fllter or bag, and the whole 
affair is so simple that any one can make it We 
have used it with the most graUfying results. 
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Compact Collectini^ Onf lit— It is an old say- 
ing amoDggt sportsmen that the best game gener- 
ally presents itself when the means for capturing it 
have been left at home. What Is true of ihe larger 
game of the sportsman, is too often the case in re- 
gard to those minute objects so much sought after 




COMPACT COLLECTINO OUTFIT. 

by mioroscopists. We recently came into posses- 
sion of a very complete and compact arrangement 
for searching ponds and streamlets, and as we have 
fonnd it of great use, we concluded to giye a fignre 
of it. 



The main part forms a very convenient walkiDg 
cane of ordinary appearance. Like many fishing 
rods, however, it is hollow, and contains a second 
rod by which it may be extended to twice its length. 
This enables the user to resch the bottom of any 
ordinary pond, and to reach as far as is necessary 
from the shore. Accompanying the cane are the 
hooked knife (Fig. 2), and the ring and bottle (Fig. 
3). These are made with a double screw, so that 
they may be attached cither to the end of the 
cane itself, or to the inner rod, and in this 
way we can have either a short and stout han- 
dle, or a longer and more slender one, as dr- 
cumstanoes may require. The bottle is made 
so as to screw into the brass ring, and the same 
screw enables us to fit a wooden cap on it, which 
thus encloses the contents tightly. The hook 
is made of fine steel, and has a sharp catting 
edge, as seen in the engraving, so that it is 
easy to cut off a piece of weed, drag it out of the 
water and secure it. 

Those who carry such a cane do not attract at- 
tention by any unusual paraphernslia, and at the 
same time they are at all times ready to secure any 
valuable material that may present itself. SeTeral 
bottles may be carried in the pocket, and screwed 
into the ring as required. 




iabU. 



Nataret A weekly IHustrated Journal of Science. 

London and New York: MacMiilan & Co. 15 per 

year. 

This journal has now reached its fifteenth vol- 
ume, and has become the accredited organ of the 
leading scientific men in Europe and America. 
While thoroughly sound and reliable, it is always 
popular to as great an extent as the subject treated 
will allow. Hence it is just the paper for those who 
desire correct views of the current progress of sci- 
ence. The excellence and beauty of its illustrations 
are beyond all praise. 



Antlionjr** Pltotof^rapliic Bulletin. Published 
bv E. & H. T. Anthony & CJo., New York. Terms 
$2 per year. 

Photography has now become an important aid 
to most sciences. In it the microscopist finds an 
easy method of rendering fugitive appearances 
permanent, and of multiplying to a certain ex- 
tent preparations which would otherwise remain 
unique. Those who desire to do their own work, 
and thus acquire a certain degree of independ- 
ence, will find the journal before us valuable, as 
giving the new improvements which are continually 
arising. 



JOURNAL OF MIOBOSCOPY. 



13 



Tbe SaalCArlAn, and OrKan of the Medioo-Leffal 
Society. A Monthly Magazine Dovoted to tbe 
Preservation of Health, Mental and Phyaioal Gol- 
tnre. A. N. Bull, M. D., Editor; J. Y. GaWer, 
G. £., ABSOCiate Editor. New York: Gampbell Jt 
Co. 

The November namber of this ably conducted 
journal contain! an excellent article in regard to 
*' Sanitary BeqoirementB in School Architecture." 
Also one on the "Ventilation uf Dvellingn," to- 
gether with reports of the proceedings of the 
American Pabho Health Association, and the Med- 
ico-Legal Hooiety. The journal deserves the atten- 
tion and support of those who are interested in the 
prevention of disease, and that means everybody. 

Montlily Bllcrofleop leal Journal • November, 
1876. L Microscopical Structure of Amber; by 
H. G. Sorby, (plate), n. Diatomaceie in Slides of 
Santa Monica Deposit; byF. ^itton. III. Gurlous 
Fact in Connection with certain Cells in the Leaves 
of Eypericam AndroscBmum; by W. Hinds. IT. 
the Present Limits of Yisiou, Farther Elucidations; 
by Dr. Boyston Pigott. Y. Comparative Photo- 
graphs of Blood-Disks; by G. Galliver. YI. The 
Structure and Development of Connective Sub- 
stances; by Thomas E. Satterthwaite, (two plates). 

Jomnaal of tbe (tuekett Bllcroecoplcal Club. 

No. 82. L The Principles of lUuinioation in Con- 
neotion with Polarization; by W. E. Brid;;man, 
L. D. 8., (illustrated). II. A Now Method of Mount- 
ing Microscopical Objects; by Prof. H. L. Smith. 
III. A New Process of Histological Staining; by Dr. 
Frances E. Hogan. lY. Tubicolaria Nqjas; by 
James Fullagar, (illustrated). 



Tlftc Canadian EntontologUt. Loudon, On- 
tario, September, 1876. Edited by Wm. Saunders. 
$1.25 per year. 

• • • 

" New Books. 

*' Plain and Easy Account of the British Fnugi," 
with especial refet-encu to the Esculent and Econ- 
omic Specit'H. By M. C. Cooke, M. A. New and 
revised edition, with colored figures of thirty-four 
varieties and numerous woodcuts. 8vo., 68. 
London: Hardwicke & Bugue. 

" Manual of Structural Botany." By M. C. Cooke, 
M. A. A new edition, with Chemical Notation. 
200 woodcuts. Is. London: Hardwick & Bogue. 

'^* Contemporary Evolution." An Essay on some 
recent Social Changes. By St. Qeorge Mivart. 
12mo., 254 pages. $1.50. Now York: D. Apple- 
ton & Co. 

"Principles of Human Physiology." By William 
B. Carpenter, M. D., F. B. S., F. O. 8., F. L. R., 
Registrar to the Univ. of London, etc. Edited by 
Henry Power, M. B., Loudon, F. B. C. 8., Exam- 
iner in Natural Sciences, Uuiversity of Oxford, 
etc. Anew American from the eighth revised 
and enlarged English edition. With Notes and 
Additions by Francis Ot. Smith, M. D., Prof, of 
Institutes of Medicine in the University of Penn- 
sylvania, etc Illustrated. 8vo. $5.50; leather, 
$6.50. Philadelphia: H. C. Lea. 



NOTES AND QUERIES. 



Ed, Am. Jour. Microscopy.— Ia there any process 
by which adipoctre can be removed from bones ? I 
have occasion to dean bones frequently, and am 
troubled at times by the formation of this disagree- 
able substance, which I have fouud no means of 
removing, except by the laborious process of scrap- 
ing. I have talked with many persons on the sub- 
ject, and get no information. Perhaps among your 
subscribers vou may find some one who can tell me 
some way of removing the deposit easily. 

H. Y. H, 



TBANSAOTIONS OF SOCIETIES. 

NoTS.— It win afford us great pleasure to publish notes 
of the trausaetioaa of any of our mioroscopicol sooietlea. 
The limited spaoe at our oommand precludes the in> 
sertlon of lengthened aooouuts of mere bosineas details. 

San Franolsoo Mioroscopioal Sooiety*— The 
regular meeting of the San Francisco Microscopical 
Society was held on Thursday evening Oct. 19, with 
a large attendance of members, and A. L. Sobey as a 
visitor. President Ashbumer was in the Chair, hav- 
ing returned from quite an extended tour among 
the microBCopists over the mountains, and duiing 
the evening gave an interesting and fhll report of 
what he had seen and learned. 

Under the head of ** Additions to the library,** 
there were announced the Cincinnati Medical News 
for September, American Naturalist for October, 
Amebican Journal of Migboscopt for August and 
September, two copies of Flora^ six of Naitire, and a 
" Monograph of the Cirrepedia," Darwin. 

Mr. J. P. Moore presented the Society with two 
volumes of "Spencer's Biology," and Prof. Ash- 
burner stated that he had putchased for the Society, 
while East, one of Tolles* one-sixth immersion ob- 
jectives, one each of Tolles' soUd one-half and one- 
quarter inch eye-pieces, and a Wenham reflex 
i.luminator, the latter of which was tested during 
the evening for oblique illumination while re- 
solving some test diatoms, and it was satisfactorily 
proven that one of the greatest advantages of the 
accessory was its use with tho ordinary thick stages, 
which preclude the obUquity of light necessary for 
tests with high powers. While speaking of this. 
President Ashbumer stated that in his interview 
with Prof. J. Edwards Smith, of Ashtabula, Ohio, 
he noted the fact that his stage was of extraor- 
dinary thinness, and was one of the apparent essen- 
tials when nothing but illumination from the mirror 
was used. He also took occasion to state that his 
seatioe with Prof. Smith was highly interesting, and 
that all that was promised was done. The Society's 
duplex one-tenth of Tolles* was used, and the So- 
ciety's balsam Mdlier proof-plate, and Prof. Smith 
showed Nos. 18, 19 and 20 clear and distinct within 
fifteen mhiutes, although he admitted that the 
Society's glass was not equal to his. 

President Ashburner has proved an apt scholar 
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in the mBDipnUitlon of the objeotiye, and from a 
snbseqaent inter?iew with Mr. Tolles, and with the 
tenth oTorhauled and refilled, he ia eqnal to the 
emergency, being able to show members of the 
Society the lines on 18, 19 and 20 as plainly as the 
pickets on a fence. The new- ToUes' sixth also re- 
solves in his hands tbe same tests without diffi- 
calty, on a balsam plate, and which is Just what it 
represents to be. 

Mr. J. P. Moore made a ftirther statement regard- 
ing the grapeyine fungus which he had examined 
and reported on at a previous meeting, to the effect 
that the same Erysiphe he had found since on the 
native vines. 

Mr. G. W. Barnes of San Diego, sent a oommuni- 
oation to the Society, accompanied with a bottle of 
sediment obtained from the water supplied to that 
city from the bed of the San Diego river, and de- 
ihred a statement as to its characteristics micro- 
Bcopioally. It was handed to Mr. Hanks, who 
promised a report at the next meeting. 

Dr. Wythe exhibited a photograph of Zentmayer's 
new model, and during the evening Mr. Banks filled 
one of the revolving tables with instruments Just 
from the Centennial Exposition. Among them was 
Orouch*s standard microscope, with new centering 
arrangement, which was most perfect; one of 
Walmsley's binocular stands, and a Holmes' dais 
stand. A little scientific apparatus in the way of 
Crockets Radiometer attracted the wondering atten- 
tion of all. 

Owing to the increase of members, and interest in 
the meetings, it has been thought for some thne 
that a change to more commodious quarters would 
be of advantage, and to. this end it has been decided 
to move on the first of the coming month to a 
fine suite of rooms in the new building on the 
southeast comer of Kearny and Sutler streets. 



Tbe regular meeting of the San Francisco Micro- 
scopical Society was held on Thursdvy. Nov. 2, with 
Yioe-President H. C. Hyde in the chair. As this 
was the first meeting since the decision to seek 
more commodious quarters, there was a good 
attendance of members. Mr. W. G. Hendrie was 
present as a visitor. 

Additions to the Library were announced in the 
way of the September Number of the Jotamal Que- 
keU MicroBOopioal Society ^ October number of Quar- 
terly Journal of MicroBoopinal Science, October 
numbers of Monthly Microhcopioal Journal, Nature, 
and Flora. Mr. J. P. Moore presented the Society 
with two volumes of Herbert Spencer's "Principles 
of Biology." 

Mr. H. G. Hanks donated a quantity of material 
for mounting in the way of Cinnabar crystals, show- 
ing doable termination, from Sulphur Bank, Lake 
county, Oalifomla. He also exhibited a specimen 
of beautiftilly crystalliced Polybasite, from Austin, 



Nevada, which silver mineral is rarely found so 
interesting. 

Beferring to the sample of water handed to him 
at last meeting, Mr. Hanks presented a paper, 
pubhshed elsewhere, embodying the Uein ascer- 
tained in his examination. 

Mr. Attwood presented to the Society fbur slides, 
with the statement that the alluvial gold marked 
No. 1, from Sea Margin, Otago, New Zealand, very 
closely resembles that which he had examined from 
this Coast, the gold presenting the same scaly and 
laminated character, with a beautiful, dean and 
bright surface, rendering it so easily acted upon by 
mercury, and apparently so well fitted for amalga- 
mation. 

No. 2— Section of Smaragdite rock from Qihroy. 
An exceedingly beautiful section, the smaragdite 
forming a compact matrix, in which crystals of gar- 
net are porphyritically enclosed. 

No. 3— Section of Smaragdite rock from Bavaria. 

No. 4— A section of trachyUc greenstone from the 
0. & 0. Shaft, Virginia City. It is the same charac- 
ter of rock as that met with in No. i Shaft, Butro 
Tunnel, the smaragdite having small partides of 
magnetite embedded in it. 

Mr. Attwood also exhibited nineteen specimens of 
alluvial gold from New Zealand, which had been 
presented to him by Doctor Hector, Director of the 
Geological Survey of New Zealand. Small portions 
of each spedmen were mounted on slides for micro- 
soopic examination, and were from the following 
localities: No. 40, Torrent washed, Otago; U, Lake 
Margin, Otago; 16, Sea margin with iron sand, 
Otago; 8, Tertiary sea beach. Nelson; 89, Tertiary 
Lake beaches, Otago; 17, Tertiary Biver Terraces, 
Otago; 33, Be-Wash of Biver Terraces by Sea, 
Otago; 29, Be-Wash of Lake Beach by Sea, Otago; 
23, Be-Wash of lake or stream gold, Otago; 84, 
Older gold drift of Otago, Eodne; 8, Older gold 
drift of Westland, Pliocene, 180 feet below tbe sea; 
6, do. 1,700 feet above the sea; 16, torrent bed in 
mesozoic rocks; 2, from old conglomerate (cre- 
taceous age) coal measures, Westland; 21, creek 
placers; 2, Silurian; 4, Devonian; 8, hydraulie 
sluidng of gravels in base of mountains; A, native 
crystals of gold alluvial from Mica Schist. 

This series of slides attracted a large share of the 
attention of the members during the evening, and 
to the geologically inclined were found of great in- 
terest. 

Dr. Harkness, who is hard at work up countiy, 
sent the Sodety some leaves with a fungus found 
on them, and also a slide, mounted by him, with 
spores of the same, which was accompanied by a 
paper on the Willow fungus, published in snother 
column. Apropos of ftinguses and the many forms 
assumed by them in thefr development, which are 
noticeable to even the most casual observer, that 
of the PhoBoidoi is, perhaps, the most marked. 
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thoofirh rare.* Mr. Kinne exhibited one foaod by 
Dr. Wjthe in Oakland, growing in the open lawn, 
thongh their asaal habUcUs are woods and hedges. 
This fongns, which is highly poisonona, was iden- 
tified aa PhaUius Unpudicua, 

The new rooms of the Society deserve more than 
pasaing notice, and are situated in the Thorlow 
Block, comer of Kearny and Satter streets, and is 
the snite composed of Nos. 43 and 4i, located on 
the fourth floor, to which the elevator conveys the 
visitor speedily and without fiatigue. The meeting- 
room is handsomely carpeted, well-hghted and 
fitted with book-cases and cabinet, which contidn 
the rapidly increasing library and objects. The 
working-room is also fitted with all the necessary 
oonveniences for the use of microscopists, either 
amateur or veteran, and, altogether, they form a 
pleasant spot for the scientifically-inclined to read, 
study or work, and, no doubt, the Ust of members 
will be increased by the change of base. 



Dan kirk (ST. T.) MIcroMopieal Society— 

Special meeting, Tuesday evening, Oct. 31, 1876, 
George E. Blackham, M. D., President, in the chair. 
Circumstances having rendered it inconvenient for 
the society to meet in their rooms at the City Hall, 
George P. Isham, Esq., invited the society to meet 
at his residence. The invitation was accepted with 
thanks. 

The attendance of members and visitors was 
onuBuaily large, and there were present by special 
faivitation the following gentlemen: L. M. Eenyon, 
H. D., Henry Baethig, M. D., Henry MUIb, Esq., 
George E. Fell, Esq. 

The President, after a few words of welcome to 
those present, iotroduced Prof. J. Edwards Smith, 
of Ashtabula, Ohio, who proceeded to read a long 
And highly interesting paper on " the Use and Abuse 
of the Microscope as an Instrument of Precision.** 
The paper was too long and exhaustive for justice 
to be done it m a summary. It is sufllclent to say 
that Prof. Smith took a position radically opposed 
to many of the received ideas, and in favor of lenses 
at the widest angle of aperture for all kinds ot 
work, even going so far as to express his opinion 
that most of the work in histology and pathology 
done with the so-called "working lenses "of narrow 
•ogle, would require further attention, and with 
wide angled objectives, which recent advances of 
the optician had put at our command. 

After the reading of the paper, the meeting was 
reaolved into a conversazione for the examination of 
tbe various instruments, objectives, and specimens, 
wliioh had been brought by the members of the 
society and their guests. 

Ur. Ifills, of BufOdo, exhibited a beautiful speci- 
men of Crouch's large binocular stand, and various 



•[Owing, donbtleu^to the very dry oharaotsr of the 
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lenses, among them an immersion No. 10, (l-16th) 
by Hartoack. Tbe exhibition of the circulation m 
ckara^ by Mr. Mills, under the binocular, with a 
power of 75 diameters, attracted much attention. 
Dr. Eenyon exhibited a Powell Jt Lealand l-16th, 
of recent construction, with dry and immersion 
fronts. Mr. Fell exhibited a late immersion l-16th, 
by Gnndlach. Prof. Smith exhibited a Zentmayer 
army hospital stand, with extra thin stage of his 
own design, Tolles's 1-lOth and l-6th duplex ob- 
jectives of 180° aur angle; Tolles's \ audi inch 
solid eye-pieces, amplifier &c. Also a micruscope 
lamp of new construction. The flame of this lamp 
is only about 2^ inches above the table — kerosene 
oil is burned. There is no chimney, the draft being 
supplied by a fan driven by clock work. Tbe lamp 
bums with a perfectly steady flame of great in- 
tensity. 

The President exhibited a Queen's Student's stand 
with three eye-pieces— ToUes* one-inch objective 
of 30° aperture, and ToUes' l-6th duplex immer- 
sion objective of 95° balsam angle. The following 
severe tests were exhibited by Prof. Smith to con- 
vince the doubting ones (of whom several were 
present) of the correctness of the positions assumed 
in his paper. 1: Navicyla {pleurosigma) angulatunir- 
resolves into hexagons, direct light—central illumi- 
nation being secured by a diaphram plate perfor- 
ated with an aperture 1-200 of an inch in diameter, 
and accurately centered. 2. The transverse striae 
ot Amphipleura pdtuddcL, {navicula aeus)— the No. 
20 of the Mdller balBamed plate, illuminated by 
Wenham's " reflex " liu this case direct) illumina- 
tor,— amplication 2,000 diameters. 3. Nos. 18 and 
19 of same Probe Platte, with same amplification and 
illumination, i. Resolution of the 19th band of 
Nobert's 19-band tost-plate (Unes 112,600 to the 
English inch) with otdinary oblique Illumination 
75° from axis. (All of the above with ToUes' du- 
plex four system wet 1-lOth of 1875.) 5. Resolution 
of the 19 tb band of Nobert's 19-band test-plate, with 
ToUee* l-6th immersion (duplex) objective of 1876; 
B eye-piece, amplification 540 diameters, illumioa- 
tion as in No. 4. 6. Resolution of the third band 
of the same Nobert plate, 22,500 lines to the inch, 
with ToUes' one-inch objective of 30° aperture, 
4-inch solid eye-piece, amplifier, and draw tube. 
Amplification 740 diameters. 

In view of the unusual nature of some of these 
tests, and the acknowledged difficulty of shovring 
them by lamp-light, and in a crowded room, a 
statement that each and all had baen shown, and 
that the resolution in each case was palpably strong 
and decisive, was drawn up, and has been signed by 
all the members of the society, and their guests, 
who were present. 

Mr. Mills presented the society with a beautifhl 
slide of SlephanodiBeuM Niagara and a quantity of 
living chara. 
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After a vote of thanks to Prof. Smith for hia paper 
and demonstratioDB, and to Mr. Isham for his hos- 
pitality, the society adjonmed. 



Boston Amateur SelentUlo Soelety*— Mr. 

Charles Stodder of the Boston Microscopical So- 
ciety, gave a very interesting talk on the Micro- 
scope at the rooms of the Boston Amateur Scien- 
tific Society, on Saturday eyening, Nov. 25. He 
exhibited foar beantifiil microscopes of American, 
English, Gkrman and French models, for compar- 
ison, inclnding one made some seventy-five years 
ago, which was qoite a cariosity compared with 
those of modem make. A large number of ob- 
jects were examined, induding a mounted slide of 
diatoms 'from Richmond, Va., which was, without 
exception, the finest that any of the members had 
ever examined, l^his will be followed by other 
taliis ou the same subject, and a microscopical sec- 
tion is contemplated. 

£. F. Sawtxb, Secretary. 



EXCHANQSS. 



Subscribers who have a surplus of interesting mi- 
croscopic material, or objects in any department of 
natural science, which they wish to exchange, may 
announce it. without charge, in this column. The 
following ruiesmust be observed: 1. The privilege 
of announcing an exchange is confined to snb- 
scril^ers. 2. Exchakoes only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 3. Each exchange will be limited to 
three hues, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
caTefbl about the address. 

Wanted, one of the famous Barton buttons; must 
be in good condition. Will give either money or 
good exchange. E. W., Box 4,885, New York. 

Isthmia nervosa, etc., in st/u, on sea weed, in ex- 
change for other interesting mounted objects. Ad- 
dress Jos. McKay, 24 Liberty street, Troy, N. Y. 

For Daphnia pulex, send other unmounted ob- 
jects— Polycystina especially— to A. Y. Moore, P. O. 
Box 68, Cold water, Mich. 

Wanted, good slides of vegetable or other ob- 
jects, for sections of Japanese coniferous wood from 
Japanese Dwelling, Centennial Exhibition. E. Pen- 
nock, 805 Franklin street, Philadelphia. 

For Carboniferous Limestone Sand contaiuing 
fossil polyzoa, etc., send other good objects to R. 
H. PbUip, 28 Prospect street, Hull, England. 

Mounted scales of Lepisma saccharina, and of 
Polyzoa, a very handsome varietv, in exchange for 
other well mounted objects. Adoress N. G. Small, 
37 East Springfield street. Boston, Mass. 

Slides of diatoms containing Stauroneis Phosni- 
oeuterou, Cymbella Ehrenbergii, Circular Gon- 
phonema, Navicula, etc.. in exchansfe for any well 
mounted object. William Beadio, Gamerville, 
Rockland County, N. Y. 

Wanted, slides of pathological or anatomical pre- 
parations, in exchange for diatomacean fossil and 
other well mounted objects. Chas. Oaylord, M. D., 
Otsego, Allegan County, Mich. 

Slides of Arachnoidiscus Ehrenbergii, in gitu, on 
seaweed fh)m Santa Cnu, Cal., for other mounted 



objects. C. Mason Kinne, No. 422 California street, 
San Francisco, Cal. 

Wanted to exchange, periodically, filterings fh>m 
the water supply of Bufblo for the same of any 
otber city. D. &, KelUcott, 119 Fourteenth street, 
Bafialo, ^, Y. 

Specimens of the marbles, granites and mlnerala 
of Vermont, in exchange for Western minerals, or 
good fossils; minerals and fossil woods from the far 
West specially desired. Dr. Hiram A. Cutting, 
State Geologist, Lunenburgh, Essex county, Yt. 

Slides of pollen of Agave Americana and other 
southern United States flowers, for any well 
mounted objects. Mat. Stuart Beard, Box 1817, 
New Orleans, La. 

For spines of Echinus send objects of interest. 
Polycystina especially, to F. F. Stanley, 40 Pearl 
street, Boston. 

Pure guano, containing diatoms, in half-ounce 
packages. Has been Crashed in pure water. Any- 
thing of interest accepted. £. W., Box 4875, New 
York city. 

For sections of Cbarob Seed, for the polariscope, 
and of Mowa Seed, showing oleo-resin glands, send 
other good objecte to B. H. Philip, 28 Prospect 
street, Hull, England. 

Stained petals, leaves, apd sections of some com- 
mon plants to exchange for other moimted objects. 
Address F. H., Box 98, Cherokee, Iowa. 

\^anted, well-mounted specimens, for slides of 
American Podura mounted whole, and scales of 
ttame. Address Qeo. W. Fries, Friendship, N. Y. 

Wanted in exchange, well mounted spectmen« for 
mounted sections of either lung or kidney speci- 
mens, showing perfect minute anatomy of these 
organs. Also, injected sections of human stomach, 
mounted, for other histological specimens. C. £. 
Nichols, M. D., 14 Fourth street, Troy, N. Y. 

Slides of fossil diatoms from Nova Scotia, for any 
other mounted objects. G. 0. G., Box 2055, Bock- 
ford, lU. 

Very fine gold-bearing quartz fhnn California, fSor 
other well-mounted objects. S. R. Hatch, Box 855, 
Milford, Mass. 

** Rough'* material, or mounted slides of Lake 
Superior Diatoms, for other microscopic > objects. 
Dr. T. U. Planner, Springfield, Mo. 

Wanted, slides of diatomaces or foraminifera in 
exchange for pathological preparations. Gtx>. A. 
Piersol, 1,110 Spring Garden street, Philadelphia, Pa. 



BOOKS MTANTBD. 



Dr. Fleming's book on " Blood Stains in Criminal 
Trials "—Pittsburg, 1861. Also any other work on 
detection of blood stains. 

Pritchard's Infusoria. Edition of 1861. 

Brunot, Manuel de Libraire. Last edition. 

** Micrographio Dicttonary." Seoond edition. 

Haseall's "Fresh Water AlgaB." 

Smith's "Synopsis of the British Diatomaces." 

i<'araday-s " Electrical Researches." 8 vols. 

"Botany of the State of New York." 2 vols., 4to. 

Holtzapfel's " Mechanical Manipulation.** 

Ebrenberg's "Mikro Geologic.** 

Ehrenberg's " Die Inftisions Thierchen.** 

Williamson's Recent Foraminifera. 

Pritchai d & Goring*s Works (any vols. ) 

Hook's " Miorographia." 

Carpenter on " Forsminifera." 

Beck on the Microscope. 

Address, stating pnoe, (which must be low) 
E.W., Post Office box 4,875, New York. 
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The Richmond Diatoniaceous Earth. 



HE stratum of f os- 
silif eroiiB earth nn- 
derlying the cities 
of Biohmond and 
Petersburg, in Vir- 
ginia, when first dis- 
Qovered by Profes- 
sor Wm. B. Bogers, 
in 1842, was sap- 
posed tobepecnliar 
to those localities. 
The further investi- 
gations of geologists 
have shown it to be 
a material oonstitu- 
ant in varions parts of the great tertiary 
formation whioh bounds the continents of 
North and South America, and, perhaps, 
those of the Eastern Hemisphere also. I 
un indebted to Mr. Oharles Stodder for the 
interesting fact that a stratum of diatom- 
aoeous earth, apparently the same as the 
Richmond deposit, has been found at a 
depth of fiTc hundred feet at Fortress Mon- 
roe, in boring an artesian welL 

The deposit at Bichmond has long been 
famous with micro-geologists for the great 
▼uiety of beautiful forms it contains, the 
illustrious Ehrenberg haying assigned to it 
one hundred and twelve species— nearly 
double the number to be found at any other 
place on the Atlantic coast; and the subse- 




quent researches of microscopists have 
shown it to be perhaps the richest deposit 
o'f the kind in the world, eyery new prepar- 
ation of the earth revealing some forms not' 
before noticed, many of the most interest- 
ing remaining unnamed or described to the 
present day. The stratum varies in thick- 
ness from twenty to forty feet; and Major 
Bolton, engineer of the Ohuroh TT1II Tunnel, 
at Bichmond, (which pierces the dex>osit for 
three-fourths of a mile), informed me that 
at certain points of that excavation it 
reached a maximum thickness of eighty 
feet In addition to an inexhaustible sup- 
ply of the diatomaceous earth, that work 
brought to light thousands of fossil remains 
of gigantic marine monsters, that, long ages 
ago, swam in the deep ocean that must have 
covered the spot where the the city now 
stands. An observation of the sections 
made by the various water courses which 
cut through the plateau on which Bichmond 
is built, shows the deposit to be nearly 
level --its upper surface about fifteen or 
twenty feet below the top of the ground, 
and perhaps one hundred feet above tide- 
water. The Petersburg deposit was re- 
garded by Prof. Tuomey as belonging to a 
different geologic era from that at Bich- 
mond, this conclusion being based upon the 
fact of his finding the casts of certain spe- 
cies of Pectens and other miocene fossils 
below that deposit, while at Bichmond they 
are found above. The great difference in 
the character of the two deposits would also 
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indicate ibis, the Petenborg diatoms being 
generally mach more transparent than the 
Richmond forms, and differing also mate- 
rially in species. Upon exposure for some 
time to the weather, this earth assumes an 
almost snowy whiteness, and crumbles to a 
fine powder; but as first dug from the 
depths of the earth, it resembles bituminous 
coal in color and solidity — so tough and 
hard is it, that in removing it from the tun- 
nel it was blasted with gunpowder, just as 
any other rock. Its composition, as nearly 
as can be estimated in a general way, is: 
10 per cent unbroken forms of the diatom- 
acesB, 26 per cent fine white sand, and the 
balance fine clay, formed, perhaps, mostly 
of the decomposed and broken diatoms — 
the whole mass interspersed with many 
sponge spicules, and a few polyoystina, and 
so strongly impregnated with alum that 
many of the wells and springs in Richmond 
are injured by it To the microscopist this 
deposit is a source of unfailing interest, 
whilst the most inexperienced in such mat- 
ters, upon being shown the wonderful 
forms foxmd in it, are struck with surprise 
and delight In looking at these different 
forms, one is struck with the wonderful 
resemblance which they bear to things of 
everyday use, as among them may be found 
models of almost all the implements used 
by savages, whether for war, the chase, or 
in domestic life; witness, for instance, his 
stone hatchets, arrow imd spear heads, 
knotted dubs, boomerangs, etc. ; a catalogue 
of such matters used by civilized people 
would embrace plates, dishes, cups, saucers, 
gridirons, pins, balls, tops, spectacles, 
watches, anchors, dumb-bells, cannon, coin, 
musical notes, and many other articles— the 
investigator being constantly startled by the 
strange resemblance which hundreds of 
these ancient natural forms bear to articles 
used in our houses and workshops. Cer- 
tain varieties, however, predominate, and 
their distribution varies with level and lo- 
cality, the upper portion of the stratum 
being comparatively poor in forms, while 
they increase in number and variety as we 
descend to the middle, falling off again 



towards the bottouL The genus Coscinodis- 
cits seems to characterize this earth, and of 
it there are dossens of varieties varying from 
the (microscopically) enormous C. Oiga» to 
the minute and elegant C. Stibiilis, which 
resembles closely a finely polished opal, 
requiring a lens of wide aperture and cob- 
siderable power to show its revelatioiUL 
Orthisira Marina is abundant, whilst numj 
beautiful forms of Navicula are found ia 
every gathering. Amongst these we may 
note two kinds of Pleurosigma^ one of 
which, F. Angulaium, is a favorite test dia- 
tom, and the other, which it is proposed to 
call P. Virginica (as it is the most common 
form of Pleurosigma in the Virginia earths), 
is remarkable for the beauty of its contour, 
which exactly copies a willow leaf, and the 
want of uniformity in its striae, which are 
much coarser in the middle than at the 
ends of the valves. It is easily resolved 
with a i-inch objective, without the aid of 
oblique light. The genus IHceraHvm isalso 
well represented by many beautiful varietiefir 
the most interesting of which is T, Obtusrm, 
which can be resolved about as easily aa P. 
Virginica. Istkmia Ikiervis, Bidduiphitt 
Turmegiif Terpsinoe Mu9ica, AtdoaxUsevs 
Orux, Navicula Lyra^ Qonphonema^ H^uh 
pelta, Asierolampra ooncinna, Asieromphalus 
Brookeii and Synedra are comparatively rare. 
From the great variety of its spedes, and 
the wide range in the character of their 
markings, the Richmond earth forms one of 
the best and most interesting tests for the 
performance of objectives of almost every 
power. On some, for instance, the aieola- 
tions may be seen with a simple tripH 
magnifying 26 linear; on others a first-daas 
twelfth or sixteenth of wide angular aper- 
ture, aided by all the modem refinements of 
illuminatioii, is needed to show theuL 

0. L. PBriooi.AS. 

Gbeen 0Y8TBBS.^llr. F. Buckland states 
that the color of the green-bearded oysteia 
which are found not far from Southend, 
Essex, England, is due to sporules of the 
seaweed called " orow-silk," and not to cop- 
per, as has been hitherto generally believed. 



JOURNAL OF MICROSCOPY. 



19 



The Turn-Table. 

T^HE turn-table, although not an indis- 
-^ pensable instrument for the making 
of ceUs, is one of very great value, since it 
enables us to do the work better and more 
neatly in a quarter of the time that it could 
be done by any other means. No wonder, 
therefore, that it has been the subject of a 
great many attempts at improvement, some 
of which have been directed towards merely 



Fig. 1. 

eheapening it, while by others it has been 
flonght to render it more easily worked or 
more efficient. Notwithstanding its obvious 
osefalness, however, the turn-table is quite 
a modem instrument, and was unknown 
even at the time when Qnekett published 
thefiist edition of his book— the preface to 
which bears date Nov. 11th, 1848. And as 
Qnekett was at that time a professional 
mierosoopist, and Conservator of the 
Museum of the Royal College of Surgeons, 
it is to be presumed that if any device of 
the kind had been in use, it would have 



no turn table is to be had, and a simplified 
form of the process is given in *' Practical 
Hints on the Selection and Use of the 
Microscope." Another plan was to mould 
a smaU ** pond," as it was called, on the 
slide by means of a wooden trowel The 
walls of the pond or cell were made of white 
lead, and in Fig. 1 we give a picture of the 
trowel, and in Fig. 2 the appearance of the 
" pond," both accurate copies of the figures 





Fig. 2. 

g[iven by the originator. Such cells would 
hardly satisfy the microscopists of to-day. 

The earliest form of the turn-table was 
that shown in Fig. 8, which was devised by 
Mr. Shadbolt This particular form may 
have fallen into disuse, but it embodies the 
most important principles of the best in- 
struments, and hence the honor of invent- 
ing the turntable is justly attributed to Mr. 
Shadbolt. It is the only form figured by 
Hogg, even in the latest edition of his work 
on the microscope. 

The construction and mode of operation 
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been known to him. The methods in use 
at that time for forming cells were extremely 
<7ade, and although they enabled one to 
mount an object, yet the process was slow 
and the result inelegant. One plan was to 
mark, with a writing diamond, on the glass 
slip, two oirdes enclosing a ring the size of 
the cell, which was then painted in by hand 
by means of a fine brush. This method is 
sometimea used at the present day, when 



of this turn table is obvious. The slide is 
fixed on one wheel by means of a fork 
which is pressed down by a spring. The 
other wheel has a handle, 5, by which it is 
rotated, and being connected with the first 
wheel by means of a band, that too is 
caused to turn. A block of mahogany, 
which partially surrounds the wheel carry- 
ing the sHp, serves as a rest for the 
hand. The pressure of the fork on the 
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slide may be relieyed by preasing down the 
single end, c. 

The more modem form shown in Fig. 4 
is the invention of Mr. Jackson. In this 
one of the wheels is dispensed with, and the 
wheel whioh carries tbe slide is tamed by 
drawing the finger rapidly over the milled 
projection on the spindle. This form is 
much simpler than that shown in Fig. 3, 
bnt in our experience it is not so steady. 




Fig. 4. 

In order that the wheel may reyolve by its 
own momentum for a sufficient length of 
time, the spindle which carries it must fit 
very loosely on the upright pin which sup- 
ports it, and this allows a slight lateral mo- 
tion. 

The double wheel and handle are, how- 
ever, so inconvenient that numerous at- 
tempts have been made to devise something 
n^ore ^nvenient than this primitive form, 
and something more steady than that shown 
in Fig. 4* 4 veUrlpiown microscopist of 
2few York employs a plopk movement to 
five motion to his tara-tab)e, and finds it a 
grefit improf m^ntr An old dock move- 
ment does not cost much, and it will drive a 
tum*table for an entire evening with one 
winding. The motion is easUy regulated, 
find is ver^ stead^^ which is a matter of 
great impOJfianC6. In the 66mnibn turn- 
table, the speed of the wheel is never the 
same at any two successive moments, since 
it steadily decreases from the time the fin- 
ger leaves it until it stops, and this circum- 
stance precludes our attaining the best 
resulta 

Successful attempts have also been made 
to drive a turn-table by means of electro- 
magnetism, and the writer has an instru- 
ment of this kihd which is driven with 
great steadiness and power by a single sul- 



phate of copper cell. It is exceedingly con- 
venient and does excellent work. 

The means used for driving the wheel 
are, however, of less importance than the 
methods employed for centering the slide 
and holding it in its place. In the earlier 
forms of the instrument the slide was sim- 
ply held against the wheel by means of two 
spring clips, and the sole guide of the oper- 
ator in the process of centering was a few 
rings tumed or marked on the wheel. Id 
the hands of experts this was quite suf- 
ficient, for one used to "chucking" or 
*' centering " objects in a lathe can centre a 
slide with the utmost exactness in an in- 
credibly short space of time. But for the 
generaliiy of microecopists this simple ar- 
rangement was soon found to be insufficient, 
and the next step was to supply a guide, in 
the shape of three pins inserted in the 
wheel, the side of the slide resting against 
two of these pins, while the end abutted 
against the third. The position of these 
pins was such that when an ordinary 3 by.l 
slide was pressed firmly up against them, 
the centre of the slide coincided accurately 




Fig. 5. 

with the centre of the wheel After a care- 
ful examination of a gross of slides, we 
find that none of thiem vary more than a 
sixteenth of an inch in length, at a thirty* 
second in width from the standard, and this 
variation is imperceptible to most eyes, ex- 
cept when the cells are very large. But in 
order to get rid of even this error, C. F. 
Cox, Esq., of this city, has devised an in- 
genious adaptation of a common form of 
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lathe chnok, in whiob, by means of a right 
and a left-hand screw, two jaws are znoTed 
dmnltaneons]/ to or from the centre, and 
so dasp the slide and hold it absolutely 
central. If the slide should be truly rectan- 
gular, it will be correctly centered every 
time, no matter what its size, and as slides 
which vary from the standard 3 by 1 size, 
have recently come into very extensive nse 
in some special departments of natural his- 
tory, Mr. Cox's turn-table will prove of 
great value. 

Another and a very ingenious self-centering 
torn-table has been devised by Mr. Schrauer, 
microscope maker, of this city. He ar« 
ranges two triangular plates of brass upon 
the surface of the wheel, as shown in Fig. 
5. These plates rotate upon pins placed at 



which have been worked on other turn- 
tables cannot easily be re- varnished or re- 
sealed on them. In other words, if the cell 
be originally placed out of centre on the 
slide, it cannot be re-coated on these im- 
proved turn-tables, and as it frequently 
happens that a leaky or disfig^ured cell by 
other makers, has to be repaired, the micro- 
scopist is compelled to have recourse to an 
ordinary turn-table, with simple dips. To 
avoid this difficulty, the writer has devised 
the following arrangement, which is shown 
in Fig. 6: 

The construction of this turn-table is in 
general the same as those ordinarily made, 
the support being a cast iron table, and the 
wheel revolving on an upright steel spindle. 
Motion is communicated by means of the 




Fig. 6. 



equal distances on each side of the centre, 
and as the plates are of the same size, when- 
ever their inner faces are parallel these 
faces must be equi-distant from the centre. 
Hence, when a slide with parallel sides is 
placed between them, ard the plates turned 
so as to press upon the sides of the slide, 
the slide will be truly centered so far as its 
width is concerned. It is centered for 
length by a stationary pin, against which 
the end is always brought. Slides of irre- 
golarsize are therefore centered only one 
way. In the Oox turn-table, the slide is 
grasped by the comers, and is consequently 
centered boih ways. 

To both of these forms, however, as well 
as to the simple form with stationary pins, 
there is this serious objection, that slides 



usual milled collar. The slide is held in its 
place by two spring dips, and it is brought 
to the centre by means of a guide or bar, c, 
with a square projection. This is carefully 
arranged, so that a slide 3 by 1 shall be ac- 
curately centered. Hence it follows that all 
the slides put up by the owner may be in- 
stantly and accurately centered by simply 
placing them on the table and bringing 
them up to a firm bearing against the guide. 
This bar or guide may, however, be in- 
stantly removed when desired, and when this 
is done, any cell may be truly centered by the 
usual methods. We have here, therefore, a 
tnm-table which enables us always to bring 
cells of our own make to aperfeoliy accurate 
centre, while other cells can be centered at 
any time with very little trouble. 
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To most turn-tables there lies the objec- 
tion that the devices for centering and hold- 
ing the slide make one side heavier than 
the other, and consequently, as every me- 
chanic knows, irregular and eccentric mo- 
tion is the result. On many otherwise well- 
made instruments it is, from th)A cause, 
impossible to make a true cell, particularly 
if we attempt to work at a high speed. In 
the turn-table just described, provision is 
made to obviate this difficulty. A heavy- 
headed screw, of the precise weight neces- 
sary, is screwed into the under surface of 
the table, and gives a perfect balance to the 
wheel It then runs smoothly and true. 

Attempts have frequently been made to 
produce a low-priced turn-table— one that 
would come within the reach of those who 
own the simplest forms of the microscope. 
Perhaps the most successful effort in this 
direction is that made by Mr. Marshall in 
connection with the ** Field Dissecting and 
Mounting Microscope.*' Instead of a cir- 
cular table, Mr., Marshall employs a strip of 
stout brass of the exact size of a 3X1 
slide. This is supported on a vertical spin- 
dle, which fits into a hole in the microscope 
stage, and the slide is attached to it by 
means of a couple of small rubber bands. 
We have seen these turn-tables, but confess 
that we do not like them. A circular block 
of hard wood would bei quite as cheap as 
the oblong brass strip, and a great deal 
more easily used. J. P. 

■ • • 

The Microscope in Mineralogy. 

IT is only within the past few years that 
the importance of the microscope in 
the determination of minerals has been 
fully recognized, and standard works of 
comparatively recent date, make no mention 
of its application, or if they do it is only as to 
the employment of simple magnifiers. Now, 
however, the microscope has attained al- 
most as much importance as the blowpipe, 
and no laboratory can be considered well- 
equipped if it does not contain a good com- 
pound microscope, with polarizing attach- 
ments and the necessary appliances for pre- 
paring rocks and minerals for examination. 



The subject has received great attention at 
the hands of those having charge of oar 
Territorial surveys. Amongst others Mr. 
Julieu, of Ck>lnmbia Oollege, has paid 
special attention to the means for preparing 
rocks and minerals for examination. A few 
evenings ago he read a paper upon this sub- 
ject before the New Tork Academy of Sci- 
ences, and not only showed clearly the ad- 
vantages of careful microscopical examina- 
tion, but also described the bestmethodB 
of attaining the desired results. We hope to 
give at an early day an abstract of his pi^er. 



. Mica in the Laboratory. 
In a paper read before the American Ohemi- 
oal Society, W. L. Lane suggests several im- 
portant applioations of mica. He says:— Oar 
best analytical balances of 200 grammes ca- 
pacity are usually fitted with a pair of movable 
glass pans, or watch-glasses, of three inohes 
diameter, and weighing about SO grammes. 
To relieve the delicate bearings of the instru- 
ment from this unnecessary weight, and also to 
increase the capacity of the same in a commen- 
surate degree, I employ as a substitute for 
these glasses a pair of three-inoh mica disks, 
which weigh less than two grammes, the 
"gravity bob/' if necessary, being adjusted to 
this change. After three years' daily use, I 
find these mica pans as good as at first The 
abrasion of the mica surface by a platinum 
spatula (used in weighing), during this period 
is scarcely visible. The mica used for this 
purpose is a pure, hard article found in North 
Carolina. It is as dear or transparent as fiint 
glass, when split saffioiently thin for the pur- 
pose to which it is hero applied. Another 
great advantage of the mica is found in its 
fiexibility, which enables one to dispose of 
weighed material with rapidity and exactness, 
as by bending the mica into a semi-oylindiical 
form it can be adapted to the mouth of a fiask, 
crucible, etc., with the greatest easc^ Small 
discs of this material also form excellent tran- 
sparent covers for platinum crucibles and cap- 
sules, where the heat applied does not exceed 
low redness, as in the conversion of oxalate 
into carbonate of lime, etc. I feel confident 
that no member of this society will ever aban- 
don the use of mica scale pans, after a thor- 
ough trial of the f 
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In Preparation—Microscopic Bibliography. 

THE snbsoriber has in preparation an 
attempted bibliography of books re- 
lating to the miorosoope and microscopic 
work. An effort will be made to have it 
tolerably complete as regards works in the 
English language, and it will include many 
in other tongues. It will be something more 
than a mere catalogue of size, date, price, 
etc. Where possible, a description of con- 
tents, and a note regarding the special value 
of each work will be gives, and in the case of 
rare books there will also be a memoran- 
dum of where copies may be found. In 
abort the aim of the compiler will be to 
give such an account of all the books re- 
lating to the microscope as will enable any 
one to select the best books upon any given 
subject, and to consult such works as may 
be needed in any special study. He has 



been urged to this by the numerous requests 
for lists of books upon different subjects — 
requests with which it has been utterly 
impossible to comply. He would be glad 
to receive notes of any rare books in the 
possession of the readers of the Joxtbnaii of 
MiGBOsooPY. Copies of catalogues and 
monographs will also be acceptable, and 
whenever such favors are used full acknow- 
ledgment will be made. Address 
John Phin, 
Oaro American Journal cf Microscopy, 
Box 4875, New Tork. 



Foraminlfora and Barbadoeo Earth. 

WE have sent out, to all whose requests 
have reached us, a small sample of 
chalk, rich in f oraminifera. If any have 
failed to receive it, we will be glad to send 
another sample on receipt of a request to 
that effect 

About the middle of May we intend to 
send out to all who accompany their request 
with a stamp a small quantity of the famous 
Barbadoes Earth. Foreign stamps are* 
acceptable, and those to whom it is not 
convenieut to send stamps (and we have 
subscribers in very out-of-the-way places) 
can obtain a specimen by sending us 
their address and directions for transmis- 
sion. 



To Our Exchangero. 

SEVERAL complaints have reached us 
that some of those who use our ex- 
change columns do not respond promptly, 
and that others send specimens which can- 
not, in any sense, be considered a fair 
equivalent for either good materials or ob- 
jects. We hope that all those who avail 
themselves of the easy means of intercom- 
munication which we freely place at their 
disposal, will consider themselves in honor 
botind to render a full equivalent promptly. 
To do otherwise is to inflict a great injury 
upon the study of microscopy, as it destroys 
that confidence which should exist between 
those cultivating the same branches of sci- 
ence. 
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The Editor of the Amxbzoah Jousxal of MiOBoeooir 
does not hold himielf reiponsible for opinloni or fMie 
atAtedby oorreepondenta. In this departmeot we m- 
oord the wlde«t liberty eonaiftent with proper oonrtety. 

Tingis Hyalina. (H. Sch,) 

Ed Am. Jour. Microscopy, — The anteimn of 
this yery beantifiil insect are okvate, the eyes 
are oomponnd, and the beak reaches to the end 
of the under Borface of the thorax; the legs are 
slender, and the tarsi are composed of two 
joints. The head, thorax and wing ooTers are 
beantiftilly veined. To show it in its fall 
beauty, it should be examined as an opaque 
object, and illuminated by means of daylight or 
lamplight concentrated by means of an ordinary 
condenser; the upper and under sides should 
both be shown. In mounting, care should be 
taken that the background used is a dead 
black. 

During the autumn of 1876 it was very abun- 
dant in this locality, on the under sur&ce of 
the leaves of buttonwood trees, where it could 
be found in various stages of development 

Dr. A. S. Packard, Jr., in his <* Guide to the 
Study of Insects,'* says (p. 652) that it is abun- 
dant on the willow, but I have not found it so 
here. Ai«len T. Moobx. 

Ooldwaier, Mich, 

• • • 
Microscope Objectives— Wide vs. Nar- 
row Angular Aperture. 

Ed, Am. Jour. Microscopy — I find the follow- 
ing in the report of proceedings of the Dun- 
kirk Microscopical Society, in this journal for 
January, 1877: 

**Prof. Smith took a position radically op- 
posed to many of the received ideas, and in favor 
of lenses of the widest angle of aperture for all 
kinds of work, even going so far as to express 
his opinion that most of the work in histology 
and pathology done with the so-called * work- 
ing lenses' of narrow angle, would require 
further attention, and with wide angled objec- 
tives, which recent advances of the optician 
had put at our command.** 

This question about the comparative uliHty of 
lenses of wide or narrow angle is one of the 
greatest importance to all engaged in, or in- 
tending to engage in, any of the branches of 
the study of pathology, histology or biology; 
to all who own lenses, or who are intending 
to own more. It is a question on the de- 
cision of which depends the reliability of the 



claimed results obtained in all those branches 
of science, and affects seriously the punes of 
those who purchase instruments. For while it 
requires comparaiiwiy but little skill and time 
to make a fair working objective of small angle, 
the construction of a high angle objective, wdl 
corrected for the chromatic and spherical aber- 
ration, is one of the greatest triumphs of human 
skill. Mediocrity in this case is failure. 

Now, as is said in the report, there is a wide 
divergence of opinion among microscopists on 
this subject While a few support Prof. Smith, 
the great majority advocate and recommend 
the use ordy of small angle lenses, and the low- 
est cost makes at that. 

The object, then, of this paper is to call out 
the experience, judgment and opinion of those 
of your readers who have the information and 
means for the mutual benefit of all students. 
It is, of course, needftil for any one that passea 
judgment that he should be well accustomed to 
the use of both kinds of lenses. The opinion of 
one who has in the course of years used only 
one, and obtained results satisfactory to him- 
self^ can be of little value when contrasted 
with that of another who has long and ftirly 
tried both. Instances have repeatedly occurred 
where parties have fiiiled to use to advantage 
high angle glasses, simply because they did not 
know how; but when the same glasses were in 
the bands of one who did know, the results 
were satisfiMtory. 

It is principally to the teachings of the his- 
tologists of Germany and France (where wide 
angle lenses were unknown until a recent date) 
that the idea of the superiority of narrow an- 
gles is due. In testing and comparing lenses, 
there are these questions to be answered: 
Which kind will show what was invisible with 
the other? Which will show what was visible 
best? These two points cover the whole per- 
formance of a lens. 

Dr. W. B. Oarpenter has the credit of being 
one of the most influential advocates of the 
small angles. The writer of this is in posses- 
sion of information that, within a few months, 
an objective of the highest possible air angle 
was shown to Dr. at his own house, and he 
asserted that he saw a certain histological sub- 
ject hdier than ever before. 

Rev. Mr. Dallinger, of Liverpool, and his 
associate. Dr. Drysdale, have been for some 
years making the most important contributipn 
to biology ever made. The writer has seen a 
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letter from Mr. Dallinger (not yet pablished) 
that the flagella of a oertain monad had been 
mTisible to aU objeotiyes save two, both of the 
highest attainable angular air aperture. Here 
we have one case of more and one of better. 
Will our American histologists contribute their 
facts? 

Let us hear from Dr. J. G. Hunt, Dr. Bich- 
ardson, Dr. Ohristopher Johnston, Dr. Black- 
ham, Prof. Morly, Prof. Dr. Wiesiger, Dr. J. 
M. Bich, Dr. J. B. Webster, Dr. A, F. Holt, 
Dr. OalTin Ellis, Dr. Fltz, Dr. H. P. Bowditoh, 
Dr. W. H. BoUins, Dr. Eph Cutter. Mr. F. 
Habirshaw oi New Tork, Mr. Geo. W. More- 
house, Dr. J. B. Treadwell, Bey. E. 0. BoUes, 
and the yeteran microsoopist, Prol John 
Baran. These are a few of those scientists who 
can speak by authority. If they and others 
will giye their opinion, we shall haye the most 
yaluable contributions yet offered to inquirers. 

Cabii Beddotb. 
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Tbe Art of Projecting t A Manual of Experi- 
mentation in Phvsicii, Ohemistry and Natural 
HlBtoiy with the Forte Lumiere 'and Magic Lan- 
tern. By Prof. A. K Dolbear, TufVs Oollege. 
ninstrated. Price $1.50. Boston: Lee & Shepard. 
£yery teacher and lecturer is aware of the dif- 
ficulty of making Tisible to large classes and audi- 
ences many of those more delicate experiments 
and illustrations, which are absolutely indispensa- 
ble to the imparting of clear ideas upon scientiflc 
subjects. Aside from those objects which are more 
peculiarly suited to the projecting microscope, such 
as orystallizationB and the minute forms of animal 
and yegetable life, there are many delicate actions 
(those of the galyanometer, for example,) which 
can only be obtained by means of Mnall and yeiy 
finely constructed apparatus, which is entirely in- 
yisible at eyen moderate distances. The magic 
lantern, howeyer, enables us to throw figures of 
these movements upon a wall or screen, so that 
they may be distinctly seen fh>m the furthest cor- 
ner of the largest hall. And in addition to this it 
enables us to use small but dearly-drawn diagrams, 
which may be enlarged to any extent, and thus, 
during a single lecture may be shown a series of 
pictures for which it would haye been impossible to 
find room on any ordinary wall. 

The use of the magic lantern (in its yarious 
forms of solar and gas microscopes, megascopes, 
etc.,) is a subject with which many able teachers 
are comparatively unfamiliar, and the yolmne be- 
fore us will do great good by the clear, minute and 



accurate directions which it gives in regard to al- 
most every point upon which information is needed. 
The book is evidently the work of one who has bad 
great practical experience, and we have no doubt 
that any one who will follow his directions will 
secure success. 

We would call the attention of the anther to one 
or two points which it might be well to correct in a 
fature edition. 1. Referring to page 9, we would 
say that magneto-electric machines, capable of giv- 
ing a most brilliant and steady light, with a com- 
paratively moderate expenditure of power, are now 
made in this country (at Newark, N. J.) 2. Page 
12. The light produced by an alcohol flame, urged 
by pure oxygen and thrown upon lime, is not the 
Bttde light. The Bude tight is produced by passing 
a current of oxygen through the centre of an ar- 
gand lamp fed either with oil or gas. S. Page 13. 
The standard given for illuminating power should 
be made more definite; as it now stands it reada 
too much like ** a yard of buttermilk," 



A MftBnal of the Vertebimics of tlie IVortl&ent 
United States, includioff the District east of 
the Missisdppi Biver ana north of North Car- 
olina and Tennessee, exclusive of marine spe- 
cies. By David Starr Jordan, M. S. M. D., Pro- 
fessor of Natural Histonr in N. W. 0. Universitv, 
and in Indiana State Medical Oollege. 1 vol., 
12mo., 842 pp. Price, 12.00. Chicago: Jansen, 
McClurg & Oo. 

Every student of natural history knows the abso* 
lute necessity which exists for artificial keys where- 
by the names of plants, animals or minerals may be 
discovered with certainty and a moderate degree of 
rapidity. The volume before us attempts to do for 
the vertebrates of the Northern United States what 
the ordinary botanical "keys" do for the plants, 
and so far as we have been able to examine. Dr. 
Jordan has done his work thoroughly and well. 
To naturalists in general, as well as to travelers 
and sportsmen, it must prove invaluable, as by 
means of it the name of any specimen can be at 
once determined. And as it is a handy and com- 
paratively inexpensive yolmne, we predict for it 
very general fsvor. 

BotanlcAl Hand Book of Conmion Local, Eng- 
lish, Botanical and Pharmaoopceial Names ar- 
ranged in Alphabetical Order, of most of the 
Crude Vegetable Drugs, etc., in Common Use: 
their Properties, Productions and Uses, in an 
Abbreviated Form. By 0. E. Hobbs. Somerville, 
Mass.: A. 0. Hobbs. 

This work has been prepared for the special use 
of druggists and apothecaries, but it cannot fail to 
prove valuable to medical men, and to all who are 
interested in practical botany. It consists of three 
alphabetical lists, the first giving the common name 
with the English and botanical synonyms; in the 
second the botanical names are arranged alpha- 
I betically, each being followed by the common name 
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aud the properties of the plant; the third list giyes 
the names of the pharmaoopcBtal snbitanoee do- 
riTed from the vegetable kingdom with the common 
and botanical namee of the plants from which they 
are obtained. Ttiis mere statement of the scope 
and interest of the work is sufficient to show its 
great valne. 



Report upon the Invertebrate Anlmnls of 

Yineyard Sound and Adjacent Waters, with an 
Aocoant of the Physical Featares of the Begion. 
By A. E. Yerrill and U. J. Smith. Extracted from 
the Report of Prof. 8. F. Baird, Oommissioner of 
Fish and Fisheries, on the Oondition of the Sea 
Fisheries of the South Coast of New England in 
1871 and 1872. For sale by Naturalists* Agency, 
Salem, Mass. 

This report is quite elaborate, fllling nearly five 
hundred closely printed pages. It is thoroughly 
sdentlflc, but it Is at the same time eminently pop- 
ular, as it contains simple and pleasant descrip- 
tions of mauy of the animals, together with an ac- 
count of their habits and peculiarities. As the re- 
port is addressed specially to those who are inter- 
ested in our coast fisheries, it contains a very full 
account, not only of the fish themselTcs, but of 
those animals that occasionally become their food. 
To the Bcientlflo naturalist, howcTcr, as well as to 
those persons of a more practical turn of mind who 
desire information in regard to the sources of our 
" fisb haryest," the book will prove of great value. 



X&ANSAOXIONS OF SOOXETIES. 

NoTa.~It win alford ns great pleMore to publish notes 
«f the trauesotioas of any of oar mlorotooploal aodetiee. 
The limited spaoe at oar oommand predades the la- 
eertlon of lengthened acooauts of mere basiness details. 
Snn Fmneleeo BUeroeeoplenl B<»olet]r»^A 
stated meeting of this society was held December 
21st, with a good attendance of members, and a 
number of interesting matters came up which 
served to entertain those present till a late hour. 
Mr. E. A. Burdiok, of Janesville, Wis.; J. M. Bunt- 
tug, of New York; and Isaac Lea, LL. D., of Phila- 
delphia, were present as visitors. Prof. Adrian J. 
Abell, of New York Oity, was proposed for corres- 
poncding membership. 

Additions to the library were announced in the 
way of two copies of Ifaiure, two of Begensburg 
^lora^ and the December number of Amerioan 
I^aturalist, by subscription; *< Origin of Species,'* by 
JOarwin; ** Descent of Man," Darwin; and **A11 About 
the Phylloxera," by purchase. Mr. Isaac Lea do- 
nated to the cabhiet a sheet of Phlogopite Mica 
firom Oanada, and another of Muscovite Mica from 
Chester county, Pa. Mr. Lea also exhibited a new 
micaceous mineral known as Hallite, a film of which 
he placed on the stage of the microscope, and called 
attention to its characteristics. 

Mr. Hanks presented a sample of diatomaceous 
earth from a newly-discovered deposit in lone Yal- 
ley, Amador county, Oal. A small portion hastily 



prepared showed several forms, mostly diatoma and 
naoiada, 

Fo;ir slides, being sections made in difilorent direc- 
tions of a hard deposit showing woody stucture, 
found in the body of the Mount Diablo coal vein, 
and termed " Nigger Head ** by the miners, were 
donated by Mr. S. B. Ohristy. On examination, the 
wood fibres were clearly shown, and their general 
appearance was that of the oak. 

Mr. Hanks presented a slide mounted with the 
matter referred to him at the last meeting, and 
handed in the following report on a sample of (so 
called) silver mud fh>m Oregon: 

" I have made a careful examination of the sam- 
ple referred to me at the last meeting of the So- 
ciety. A fire assay showed it to contain 7.4 per 
cent of silver, or 184 pounds avoirdppois to the ton 
of 2,000 pounds, being $3,468 to the ton. Exam- 
ined microscopically, it wss found to contain tree 
silver, mixed with finely-divided mud. A few min- 
ute crystals were found with the silver when con- 
centrated by washing, some of which are very inter- 
esting. The appearance of the silver does not in- 
dicate its source. It is not filings. It is not pre- 
cipitated by copper from a solution, as it is not 
crystallized. It has the appearance of having been 
introduced as an amalgam, but no trace of mercury 
remains. I have prepared several slides, showing 
the silver and its associates, some silver predpitated 
by copper from the nitrate for comparison; silver 
washed trom the sample; also, a specimen of wet 
mud sent to me for assay by a commercial house in 
San Francisco. These samples are on the table for 
examination. The wet mud loses eighty per cent 
in drying, and the dry residue contains eighty-nine 
ounces to the ton. Another sample, handed to me 
to-day by Mr. G. L. Murdock, did not contain a 
trace of silver. I consider this a remarkable sub- 
stance. If the silver has been added for IHudu- 
lent purposes, which I can scarcely doubt, it is 
still remarkable, as the person who prepared it has 
so skilfully covered his tracks that I cannot with 
certainty declare it a fraud." 

The idides were examined, and seemed to fully 
corroborate the opinion that other hands than 
those of nature had been instrumental in enriching 
the sedimentary deposit, which has caused hun- 
dreds of people to hasten northward and already 
stake out some twenty miles of claims. 

Mr. Kinne exhibited several slides of diatoms 
mounted by Prof. H. L. Smith, of Hobart Ck)llege, 
Geneva, N. Y., which had been received in the way 
of exchange, and called especial attention of the 
members to the preparations of Professor Smith 
and his authentic series of diatoms. 

Mr. J. P. Moore handed in a new f^gus, which 
he described at length, and has named Lenlinus 
AurarUius, Pileus dimidiate, or sub-dimidiate, 
fleshy, coriaceous, depressed, occasionally ap- 
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proftching cyathiform, 2 to 6 inohei broftd, orange 
yellow, BometimeB shading to pale umber, coTered 
with large flocooee, oppreBaed fermginous scalea; 
margin sometimea involute, with remains of white 
Teil attached, cleft at times, or deeply lobed, aplit- 
ing in drying; stem, eccentric or lateral, short, 
solid, tough, becoming woody in age, much flat- 
tened at pileus, round at base, sereral stems often 
coalescing, deeply ribbed and sulcate near pileus, 
then squamulose, the scales reflexed and for the 
most part of the same color as the gills; gills of a 
rich, deep umber, edge entire, obtuse, deep, close, 
unequal, descendiog but not truly decurrent. Pilei 
sometimes two or more together, one oyerlapping 
the other, the underlying ones richly colored by 
the dark brown spores. Found growing in shaft of 
Prospect mine, Gold Hill, l^evada, where steam 
from shaft strikes the timber. 

President Ashbnmer referred to the formation of 
a class in microscopical instruction, being a series 
of lectures on biology by Mr. X. T. Olark, son of the 
late Prof. James Olark, of Boston, and a number of 
members present handed in their names. Mr. 
Olark is spoken of as a thorough student, and 
others of the Society will no doubt arail themselTes 
of this opportunity to improve their microscopical 
and general knowledge. 



The regular meeting of the San Francisco Micro- 
scopical Society was held Januaiy 4th, with a fine 
attendance of members. Dr. Harkness being present 
daring the evening. Dr. H. H. Behr, of San Fran- 
dsoo, and Dr. H. P. Babcock, of Oakland, were 
present as visitors. 

Prof. Adrian J. AbeU, of New Tork dt j, was 
elected a corresponding member of the society. 

The Secretary announced the addition to the 
library of three volumes of Johnson's Encyclopedia 
by purchase, copies of Manthty Microioopical Jour- 
fuUy GreoUUOi Oindnnati Medical Newh, and No- 
hurg^ by subscription, and three monographs do- 
nated by Dr. Eisen on ** Oedegonium,*' Wittrock; 
''UmbeUula," lindahly; and "Neomenia," TuU- 
berg. Mr. Attwood presented a complete catalogue 
of minerals, by Foote, with reference numbers to 
Dana. 

Mr. Ewing donated a slide of phlogopite mounted 
in balaam for the polariscope, while Dr. Behr pre- 
sented a number of specimens of Aleurodes, an 
aphia covered with floccose white fUamenta. The 
Doctor stated some of the characteristics of the 
species during the examination of one of the insects 
under the microscope. 

The society will soon have in its cabinet a com- 
plete series of Prof. H. L. Smith's diatom slides, 
including the Ave ** centuries" issued by him, 
which will be a valuable acquisition. 

The feature of the evening was a lecture by Dr. 
Onstaf Eisen, Professor of Zodlogy, University of 



Upsala, Sweden, one of the Society's corresponding 
members, who called attention to a collection of 
worms of the family Machyiraddaf order OUgochieta, 
sent to him by the eminent Arctic explorer, Profes- 
sor A. E. Nordenskisold, in Sweden. The worms 
were collected during the last Swedish expedition 
to Siberia and Nova Zembla, and especially from 
the neighborhood of the River Jenissej. Dr. Eisen 
exhibited some twenty plates of drawings contain- 
ing about one hundred and fifty different figures of 
the various organs of said worms, and illustrated 
his descriptions by various microscopieal slides. 
The principal points of interest were the following: 

The collection contained about eighteen species, 
or perhaps more, as the whole of the material was 
not as yet worked up. Of these species, none were 
previously known or elsewhere described. From 
Germany three or four species of the same genus 
have been sufficiently well described to be iden- 
tified, but none of them have been identified with 
any in the collection from Siberia. 

In the course of his remarks. Dr. Eisen stated 
that the inner organs of said worms diifered very 
much in size and shape, and furnished the only 
characteristics by which the species could be dis- 
tinguished from each other, as no external charac- 
ters of sufBeient value existed. One of the best 
characteristics is furnished by the size and shspe 
of the nervous system, and especially by the fore- 
most part of the supra oesophagial ganglion or 
brain. By studying the organization of the dlfierent 
species, one could guess at or even fbrm an idea of 
the development of the whole genus. For instance, 
the brain of said worms must originaUy have oon- 
sisted of only a slight swelling of the ventral gan- 
glia or nerves, of which the two parta had not as 
yet grown perfectly together or been differentiated 
to any higher degree. In such a state of develop, 
ment was yet one of the exhibited spedes called 
EnehytrwuM p r im avus. In fttot, by looking at the 
different spedes, a perfect series could be seen of 
the different states of the development of said gan- 
glion or brain. In SndtytrCBua ruuuiiu the differ- 
entiation was larger, as the two halves of the brain 
here were wholly grown together, but still leaving 
some traces of their former state by behig concave, 
both in f^ont and behind. In EnchytrwuB Btuxbetgii 
the differentiation was perfect, as the brain here 
was convex in front. Said worm was also consid- 
ered to be more highly developed and organized 
than any of the other spedes of the same genus 
and family. Accordingly, he separated the many 
spedes into three tribes, of which the first or low- 
est had the brain concave in front and behind; the 
second had the brain concave behind, bvt even in 
fi-ont; and again, the third or highest standing 
tribe had the brain convex both in fkont and be- 
hind. . 

In the wormi which were hefmaphrodites wersJ 
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foand ors^s of generation of two kinda— male and 
female. The female organs oonaltted of, flnt, 
ovariea containing eggs in different statea of devel- 
opment, and second, of a pair of receptacles for 
the spermatozoa, peooliarly shaped, and vaiTing in 
size and form in different species. The oyaries 
were generally found in the twelfth segment, the 
receptacles again always in the fbnrth segment of 
the worm counted from the head or the month. 
The male organs consisted of, first, testes pro- 
ducing the spermatozoa, and, second, of a pair of 
efferent dnots through which the spermatoaoa 
were carried to the ontside of the body, and from 
there to the receptacles in the front ptft of the 
worm, where th^ were stored np in large quanti- 
ties for ftitore use. The testes ware sitoated in or 
near the eleyenth or twelfth segments, the efferent 
dnct was always Ibond in the eleyenth segment. 

The minute anatomy and histology of said organs 
was shown partly by drawings, partly by micro- 
scopical slides preylously prepared. The shape 
and deyelopment of the receptacles for the sperm- 
atoaoa ftimished good characters by which the dif- 
ferent species could be recognized. 

The system of droulation was yery simple, and 
consisted only of a single yentral yeasei uniting it- 
self with a dorsal one in the front part of the body. 
The blood was either red or white, the last the 
most fireqnent. The lymphatic system was simpler 
yet, as here no vessels at all occurred, the lympha 
floating free in the periyisoeral oayifties of the body. 
The lymphatic fluid contained corpuscles resem- 
bling the blood corpuscles of the higher s^niTna^s^ 
and in each species a different form of said cor- 
puscles existed, giving good characters for the dis- 
tinction of the spedes. 

Dr. Eisen stated that he had also found several 
species of the same genus SnchytrcBU$ in Califomia, 
and called the attention of the members of the So- 
ciety to the value of even the smallest contribu- 
tions to a collection of Califomia JSnehytrcei, which 
he was forming, and soon intended to work up. 
The said worms were frequently found in moist 
earth, in flower-pots, under decayed seaweeds, etc., 
and were generally of a pale whitish color, and in 
size seldom exceeding that of a common pin. The 
worms could best be preserved in alcohol. 

The Doctor's drawings from the microscope were 
works of art, and with a facile use of the black- 
board during his lecture, he illustrated the subject 
thoroughly, and interested all present. 

DomlLirk (Iff. T.) MIeroeeopleal Soeiet]r._ 
The regular meeting of this Society was held Dec. 
8th, 1876, the President, Dr. Geo. E. Blackham, in 
the chair. In spite of a severe storm, there was a 
good attendance of members and visitors. 

After the transaction of routine business, cor- 
respondence was read from Prof. J. Edwards Smith, 
Henry Mills, Esq., and Geo. E. Fell, Esq., corres- 



ponding members, and from Saml. Lockwood, 
Ph. D., Secretary New Jersey State Microscopical 
Society. The President spoke of his visit to the 
Buffalo Microscopical Olub, and of his kind reoep- 
Uon. 

The Secretaiy, Dr. Ailing, reported contributions 
to the library and cabinet of FiM and Forest for 
May, July and October, 1876; Dribun€ Extra, No. 86, 
containing Huxley's American lectures; Buffolo 
Hed. and Burg, Joumai, December, 1876; also, 
ttom Prof. J. E. Smith, a quantity of TtngU Hy- 
oftno, unmounted, and peristomes of IHmaria 
Sygrometrica. 

The sdentiflc session was opened with a lecture 
by Prot E. L. Marks, Ph. D., on <* The Protista," 
which he described as the lowest fbrm of living 
things, belonging to neither the animal nor vege- 
table kingdoms, but partaking of the characters of 
both. The difllculty of ^hMsifjring has been in a 
measure overcome by Prot Hisckel, who has sug- 
gested the creation of a new kingdom to be called 
the "Protista." Several typical specimens of this 
kingdom were described. The Frotamaha J*rimi- 
Uoa is the lowest known type of organism; it walks 
without feet, eats without a mouth, digests with- 
out a stomach, feels without nerves, and without 
procreative organs reproduces its kind. 

The speaker went on to describe several other 
fbrms in the order of their degree of development, 
up to the form in which differentiation of cell struc- 
ture and fhnctions are fhlly established. He then 
described the development of the sponge firom the 
ovum to the perfect animal, and pointed out the 
parallelism existing between the various stages of 
the developmi^nt of the sponge and the various 
forms of the Protista^ and the oearing which this 
has upon the doctrine of evolution. While Darwin 
has demonstrated the probable existence of a law 
governing the variations of species and eenera, 
Heckel has pointed out the manner in which varia- 
tion is actually accomplished. 

The lecture, which was extremely instructive and 
interesting, was ftilly illustrated with large drawings 
on the blacudKMtfd and colored diagrams. 

A vote of thanks was unanimously voted to the 
Professor for his lecture. 

0. P. AzxiNO, M.D., Secretary. 



EXOHAKGSS. 

Polycystina firom Barbadoes, very fine, mounted, 
in exchange for any good obieot. E. W., care Ax. 
JouB. MiCBoecoFT, Box 4,875, New York. 

Slides of diatoms containing Stauroneis Phoani- 
centeron, Oymbella Ehrenbergii, Oirculare Goo- 
phonema, Navioula, etc., in exchange for any well 
mounted ol^ect. William Beadio, Gainerville, 
Bockland County, N. T. 

Slides of fine sand, consisting of quartz, garnet, 
magnetite, hornblende, etc., from beach at Lake 
Georse, very beautiful, for other mounted objects. 
Wm. W. Griffin, Lynn, Mass. 

For specimens of Gomstock ores (15-^), or 
crystals of rare chemicals for polariscope, mounted, 
send diatoms or foraminifera to F. H. Engels, M.D., 
Virginia, Nev. 
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The Siliceous Slielled Bacillariae or Dia- 
tomaceae. 

mSTOBIOAIi INTBODUOTTON. 




LREADY for 
over a thousand 
years had the 
mind of man 
searohed the 
wonder works of 
oreation, yet a 
vast field re- 
mained unex- 
plored, closely 
connected with 
the nameroos 
forms of that end- 
less Nature which 
the unaided eye had recognized, and the 
higher probing mind had arranged ; then, 
in the commencement of the 17th century, 
a compound microscope was invented by 
Zacharias Janson and his son, in Middle- 
bnrg, and with that men ventured upon the 
Tixiknown,* and till then, invisible field of 
smallest organisms, the discovery of which 
opened an entirely new world in miniature. 
The Diatoms, or Badllarise, whose natu- 
ral history is given in this work, belong to 
these minute microscopical objects. 

Although it is uncertain what particular 
formB of the diatom group, the first ob- 
[ found, and endeavored to represent, 



by description and picture, yet it may be 
taken for granted, with great certainty, that 
they must have met with isolated specimens, 
since they are so numerous and widely 
distributed. 

For the first discovery of forms belong- 
ing here, which are, in some measure, given 
with certainty, we have to thank O. F. 
Miiller, who described and figured a Qdfm- 
phanema in 1773 as Vorticella pyraria^ and 
in 1783 a FragiUxria as Ckntferva pedinaliSy 
also a Mehsira as Conferva armillctris, A 
much greater sensation was made by the 
discovery of the so called staff animalcules 
{Vibrio paxilli/er) by Miiller, and which the 
discoverer, at first, did not know where to 
classify, but later embodied it in the genus 
Vibrio, in his large work on Inf nsorise. 

Gmelin, in the 13th edition of Linne'3 
** Sysiema NaiuroR" correcting the mistake, 
founded a special genus upon this form, 
to which he gave the name BaciilaricB, and 
from this, the whole group received from 
Zoologists the name of Baciilarice, or staff- 
animalcules. 

The great resemblance of several Bacil- 
larian forms to conferva, soon caused the 
Algologists to pay more attention to them; 
already, indeed, O. F. Miiller, himself the 
first of living infusoria investigators, had 
declared his Chnferva pedinalis and C, or- 
miUaris, to be Algffi. 

The lower AlgsB had, at the end of the 
last century, very zealous friends in Ger- 
many, in Mertens, Trentpohl, Both, Weber, 
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and Mohr ; in England in Dillwyn. and in 
France in Girod-Chantrans and Drapar- 
nand ; and several forms, now distributed 
among the genera Fragilaria, Melosira, \ 
Tabellaria, DicUoma, and ScJiizonema^ were I 
described by these naturalists as oonfery». 

The knowledge of these forms at the! 
beginning of this century, was increased! 
almost entirely by the Algologists, andj 
among the illustrations furnished ii) the| 
Flora DoMtoa, the English Botany, and the 
large copper-plate work of Dillwyn, were 
several Baoillarife mentioned as conferva ; 
but while the figures of Dillwyn, and the 
Flora DanicOy left room for many improve- 
ments as to the representation of the exacter 
microscopic proportions, those of the English 
Botcniy were better; and were especially 
good on the figures of Conferva sHpitata 
(Tab. 2488 = Aohnanthes longipes), Con- 
ferva ohliquala (Tab. 1869 = Isthmia ener- 
vis). Conferva BiddulpJiiana (Tab. 1762 = 
Biddulphia pulchella). 

Although De CandoUe, so well known, 
made no spe^nal study of these organisms, 
yet he was the first who separated the form 
previously known as Conferva Jlooculosa, as a 
special genus which he called Diatoma, 
Agardh followed DeCandolle in this, inas- 
much as he incorporated this genus into his 
** Synopsis Algarum, 1817," but he com- 
bined with it other species, (D. Swartsii, D, 
pectinalis, and D. fascictdatum), which are 
now distributed among as many different 
genera. 

For the most important investigations, 
however, which were made of the Bacilla- 
risB the same year, we have to thank Nitzsch, 
and rightly does Ehrenberg call them 
''classic." He furnished in his little work, 
long since out of print, ** Contributions to 
the Knoicledge qf Infusorice, or a Natural 
History qf the Zerkarice, and the Bacillaricej 
with six colored copper-plates, Halle, 1817," 
the first really good pictorial representa- 
tions, and recognized first the prismatic 
shape of these forms (which he mentions as 
a principal character of the group). He 
carefully observed the propagation of the 
staff (Stabohen) through length division. 



from which, he explained quite correctly, 
the separation of certain forms in the pecu> 
liar zigzag-like chains, as also the produce 
tion of ribbon-like forms from an imper- 
fect separation. He showed the unchange- 
able character of the external parts, after 
death, and also distributed several new 
species, associating however, very different 
forms, from his personal dislike to minute 
distinctions. All these forms he placed in 
two main groups, viz. : vegetable and ani- 
mal, the former containing those which 
appeared to him immovable ; later observa- 
tions, however, have shown that most of his 
vegetable species, possess also voluntary 
motion. Two years later, 1819, appeared 
Lyngbye*s " Teniamen HydrqphytologuE 
cktnicce," a work which, for that time, was 
of the greatest importance. In this, more 
Bacillarian forms were described, and fig- 
ured, than had been done hitherto in any 
other work. Twenty-five different forms 
were distributed among the genera Diatoma 
Fragilaria, (a now arrangement of Lyngbye) 
and EchineUa, The name of this last genus 
had been previously given by Aoharius (in 
Weber's Aid to Natural History, 2d VoL, p. 
240) and incorporated for several years in 
the " Systematic Handbooks,** and had even 
been given out by me in my ** Decades qf 
Fresh Water Algce,** to a form which, in 
the following year, 1835, was recognized aa 
insect eggs ; but the genus of Lyngbye of 
this name did not contain the true form of 
Acharius, from which the name had been 
transferred to quite a different plant form ; 
also the remaining Echineilece of Lyngbye 
were foreign to, and only a few exhibited 
the prickly aspect of, the form of Acharius. 
Soon after, 1820, Link (In the Horoe Physi- 
cal beroL) described two genera, Lysigorium 
(=Melosira) and Hydrolinum (=Schi£o- 
nema.) 

Bory de St. Vincent wrote for the " Die- 
tionaire Classique d Historic ncU,** the arti- 
cle ** Arthrodiees " which appeared in 1822, 
and besides Oscillaria, Conferva and Zy^- 
nema treated also of some Bacillaria^. In 
this article, the Echinella stipitata was de- 
scribed, and figured, as Admanthessiipiiafai 
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he placed however in this genus other forms 
not belonging to it. The genus Fragilaria 
of Ljnghye he described as KemcUqplata; 
the genus I>iaioma was enriched by a new 
species, and a fourth genus qonstituted 
under the name StyUaria^ which contained 
chiefly Qomphonema forms. In the article 
**Baciilariee8,'* by the same author, the genus 
Nkvicula was constituted, and in the article 
** Gon/ervees" which appeared in 1823, he 
described the genus Oallionella, 

But while Bory de St. Vincent founded 
his genera chiefly on the researches of other 
stadents ; and the few investigations of his 
own conveyed mainly the impression of 
superficial work, the labors of G. A. Agardh 
in the same group appear to much better 
advantage. He, in his Sy sterna Algarutn, 
1824, mentions the BacillarisB as a special 
order of the Algae under the name ** Bia- 
tomecB," and better and in a more thorough 
manner than his predecessors, he arranged 
them in the genera : 1, Achnanthes; 2, Frus- 
Mia; 3, Meridion; 4, Diatoma; 5, Fragilaria; 
6, Mdosira (= Gallionella, Bory) ; 7, Des- 
midium (which we however exclude); 8, 
SchizoneTna; and, 9, Gomphonema, 

In the year 1827, G. A. Agardh described 
in the Begensburg Botanical Journal, Nos. 
40 and 41, several diatoms newly discovered 
by him in the Adriatic Sea, and at Garls- 
bad, on which occasion, he mentions for the 
first time, the genera Micrmnega, Licmo- 
phrra and Homoeodadia, The same Algolo- 
gist wrote most particularly on this faipily 
in four condensed theses which appeared 
with a oonmion title, ** Conspectus Criticus 
Dirttomficearum.** In the first and second 
(1830) he described a great number of 
forms, partly already known, partly new, 
under the genera: 1, Cymhelln; 2, Schizo- 
nema; 3, Micromega; 4, Berkeleya (which 
was first brought forward by Greville in 
1827); 5, Homoeodadia; 6, Gloeodictyon\ 7, 
Hydrurus (which genus is excluded by us 
here) ; and, 8, Gloeonema (under which the 
author united very dififerent organisms). 
In the following, third part, (1831) he gave 
the genera: 9, Gomphonema; 10, Styllaria 
(= Podosphenia, Ehr.); 11, Meridion; 12, 



Lichmophora; and, 13, Frustidia; in the 
last part (1832) the genera: 14, Isthmia; 15, 
OdanteUa; 16, Desmidium; 17, Achnanihes; 
18, Striat^Ua; 19, Fragillaria; 20, Grammo- 
nema (belonging to the Desmidiess) ; and, 
21, Mehsira, In the whole the author de- 
scribed (excluding the forms without silice- 
ous shells, and not belonging here) about 
116 species. It should be remarked, bow- 
ever, here, that before the appearance of 
this* last work by Agardh, some very good 
investigations were published by Leiblein 
in the Begensburg Botanical Journal, con- 
cerning several diatoms, which Agardh in- 
corporated into his conspectus. While 
Greville had already described, (1827) in 
the 6th VoL of his ** Scottish Cryptogamic 
Flora,*^ the genera Exilaria, Monema, and 
Berkeleya, Turpin founded the genus Sur- 
irella in 1828, and Gray in 1830 the genus 
Biddulphia, from Conferva Biddulphiana^ 
and C, Ohliquata of the English Botany^ 
Thus, till the year 1832, stood the system- 
atic labors on these microscopic organisms; 
most of the writers mentioned considered 
them partly as animals (thn moving forms); 
and partly as plants (the fixed forms). Only 
Agardh, Lyngbye and Leiblein declared 
more decidedly for their vegetable charac- 
ter; but besides Schrank, there was not one 
who decidedly advocated their animal na- 
ture; of their inner constitution, and of 
their life-relations, nothing was known, be- 
yond the thorough communications by 
Nitzsch, already mentioned, and some super- 
ficial observations by Gaillon, that might 
have brought the question, as to their na- 
ture, nearer its solution. In the same year 
(1832) appeared the second ** Contribution to 
the Knowledge of the Minutest Organisms,** 
by G. G. Ehrenberg. In this the Diatom- 
aceae were considered as decided animal 
forms; the 43 species observed by the 
author himself were distributed among the 
genera: 1, Navicula (= Frustulia, Ag.); 
2, Bacillaria (= Diatoma. Ag.); S, Fragil- 
aria; 4, Ecilaria (= Meridion, Ag); 5, 
Synedra (= Exilaria, Grev. = Diatoma and 
Frustulia, Ag.); 6, Gomplionema; 1, Cooco- 
nema; 8, EchineUa (= Licmophora, Ag.); 
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they were all inoorporated with the infos- 
orsB under the family of *'8ta£f animals, " 
^'(S^thiercJien)" (including the Deamidiece) 
in the class of ''stomach animals " (Magen- 
ihiere). 

But at that time, stomachs were as little 
recognized by the author, as mouth, entrails 
or rectum ; but a bivalve shell, {panzer) and 
a changeable foot (as in the Gastropods) 
was mentioned, and said to stretch out of 
the longitudinal deft of both valves. • An- 
other communioation from the same author, 
followed in 1834, being his third ** Contri- 
bution," in which were described 16 newly 
observed forms. The descriptions commu- 
nicated in these observations are of the 
greatest importance, and are given with a 
care hitherto unknown in this field. The 
author had this advantage over most of his 
predecessors, that in his investigations he 
could make use of the beet microscopes. 
Within Navioula Amphisboena, he con- 
sidered the colored substance as an ovary. 
And took the lighter cysts appearing therein 
AS polygastric stomach sacs; at the same 
time he pointed out that a bivalved, grooved 
tshell, as Turpin has shown it in Surirella 
JStriaiula, " was in plants, something with- 
out analogy, but allying itself easily to 
animal forms,'* and yet, just this circum- 
stance had decided Turpin, who knew right 
well that there were also striped and mani- 
fold marked plant cells, to consider the form 
mentioned among the " vegetabilia. " Lastly, 
he called attention to an essential character- 
istic of the BacillarisB which had already 
been correctly understood by Nitzsch, but 
falsely represented by Agardh and other 
Algologists, namely : Agarhd supposed that 
in a diatom the little staves {Stabchen) united 
themselves lengthwise by twos in the be- 
ginning, then separated, and cohered only 
at the ends, but Nitzsch had already 
shown that the forms united at the edges 
were produced by imperfect self-division, 
an opinion which was pronounced also by 
me in 1833, and which Ehrenberg confirms. 

In the year 1838, appeared the great work 
by Ehrenberg, " Die In/ttsioTisthierchen ale 
VoUkommene Organismen" — "The Infuso- 



ria as perfect organisms. '* The author had, 
already, previously published several obser- 
vations on the diatoms, which we here con- 
sider with the others. He was the first who 
showed openings in the hard valve, (SchaU) 
(the central one was interpreted in many 
frustules as mouth openings). Under Navi- 
cuia, the snail foot-like organ of motion was 
again mentioned, and which in most oases, 
is said to protrude from the valve. The 
larger, brighter cysts in the colored ovarian 
mass, were decided to be " stomach cells " 
because the author, after many years of ex- 
perimenting, succeeded at last in observing 
the reception of color in them. Lastly, he 
mentioned also, egg-like colorless granules, 
which he thinks are to be taken for sexual 
organs. The ribbon-formed and other com- 
binations of individuals into a whole, he 
compared with monads, or Polypi stems.* 

{Tob€ 



9^9^ 

The World of Matter. 

WHILE the question of the size of the 
ultimate atoms or molecules of mat- 
ter is one that curious physicists have am- 
ple opportunity to speculate on — and the 
enormous difierences in their professed re- 
sults show that their speculations have bat 
very poor foundations on which to build- 
as yet their speculations have little or no 
practical value, except to show the ingenu- 
ity and skill in the use of words and figures 
of the speculators. The question of the 
limits of visibility is an eminently practical 
one, of great interest to all microscopists 
and physicists. On this question Mr. Sorby 
says: "The highest powers of our best 
modem microscopes, he assumes, will en- 
able us to see objects an eighty-thousandth 
part of an inch in diameter.*' This sen- 
tence hardly represents Mr. Sorby*s posi- 
tion. After referring to Helmholtz's prin- 
ciples of interference fringes, or diffraction, 
he says, "It appears to me that we cannot 
do better than to adopt' these principles in 
forming some conclusion as to the size of 



*One need scarcely to remark that all those ob- 
servAtious of £hrenberg are wholly fanoifol.— 
Translator, 
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the smallest object that could be seen with 
a theoretioaUy perfect niicroscope. Looked 
at from thia point of view alone, with a dry 
lens this oonld not be less than one 80,000th 
of an inch." This passage, it will be at 
once seen, is limited to the *' dry lens," and 
while he says the ** smallest object," the 
context shows that he means the separation 
of lines and not a single object, for he at 
once goes on to show that closer lines may 
be separated by the use of blue light and 
immersion objectives, and also says, *' The 
size of the smallest bright point that can be 
seen depends on entirely different considera- 
tions, and might [may] be considerably less. " 

All these speculations of Sorby and Helm- 
holtz (and Abb^ may be included) are based 
on theoretically perfect microscopes. (In 
this case the "microscope" means the 
cbjective, the all-important part of the in- 
stroment.) Now who ever saw a "theo- 
retically perfect" microscope? Who can 
ascertain that one is theoretically perfect ? 
How can it be ascertained that one is per- 
fect ? The only possible way of measuring 
the approximation towards perfection is by 
the performance. So long as the perform- 
ance of the best microscopes falls short of 
what a theory says is possible, the theory 
may be accepted as correct; but when the 
microscope has done more than theory says 
is possible, theory must be in fault. For 
years microscopes have been made, and are 
in use, that do more than Helmholtz's the- 
ory will allow. 

The difficulty with Helmholtz and Abb^ 
is that they had not seen and experimented, 
in 1872, 1873, and 1874, with all the micro- 
scopes that had been made at that time, but 
only with such German instruments as 
came in their way; and that made their 
theories to agree with the performance of 
those instruments. That the theories are 
wrong is proved by the fact that Nobert's 
lines, finer than 112,000 to the English inch, 
have been seen repeatedly by numerous ob- 
server's, whereas Helmholtz fixes the theo- 
retical Umit at 110,000. On the other hand, 
as yet no lines so fine as 114,000 to the inch 
have been seen. Nobert has ruled lines 



that he claims are 224,000 to the inch. Until 
something finer than 112,000 is actually 
seen, it must be an open question whether 
the failure is the fault of the microscope or 
of the ruling. Nobert himself has not seen 
his own finer lines, and always pronounced 
it impossible to see any finer than 80,000 to 
the inch, until he saw 95,000 to the inch 
with a ToUes' immersion lens. The writer 
saw 90,000 to the inch with a dry lens more 
than ten years ago. 

As to the size of a single object which 
may be seen, there is but little known. The 
limit is undoubtedly in the perfection, or 
rather want of perfection, in the micro- 
scope. The best experiments in this direc- 
tion have been made by Mr. W. A. Rogers, 
of the Cambridge Observatory. Various 
writers have assigned different values to 
the angle at which an object can be seen, 
varying from 6" to 120''. This is, of course, 
a physiological matter. Mr. Rogers says, 
"Even the smallest value named is much 
too large. I will at any time undertake to 
rule a single line one 30,000th of an inch in 
breadth, which can be seen the distance of 
seven inches from the eye. This corres- 
ponds to an angle of about 1". Comparing 
minute particles of matter which can be 
seen under a Tolles' one-tenth objective 
with those that can be measured, in the 
way indicated above, there is every reason 
to suppose that the limit of visibility falls 
beyond one 400,000th of an inch. But that 
light is of ' too coarse a nature ' to enable 
us to see particles of matter as small as 
one 200,000th of an inch is a conclusion 
which can be refuted without the slightest 
difficulty." A few years ago Mr. Huxley 
said in substance, at a meeting of the Lon- 
don Microscopical Society, that if the op- 
ticians could not supply microscopes that 
would enable one to see spaces between ob- 
jects one 100,000th of an inch apart, natur- 
alists were at the end in that direction of 
their work. It was replied that American 
and London opticians had already supplied 
instruments that had separated lines but 
one 224,000th of an inch apart. ^^os^on. 
Journal (^ Chemistry, 
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A SeK-Centering Turn-Table. 

npHE space given on article by " J. P." on 
-^ tarn-tables, in your Febmary issae, 
and his comments on their respective merits 
and deficiencies, warrants me in saying a 
word in reference to one which I have de- 
vised. It lay in my drawer in the shape of 
drawings for nearly a year before I had one 
made, which was about the time Mr. Cox 
introduced his to the attention of micro- 
scopists throngh the medium of the Ameri- 
can Naturalist, While the main principle 
of grasping the slide by the diagonal cor- 
ners is the same as that used by Mr. Cox — 
and probably both ideas were obtained from 
the chuck-lathe— the method o( manipula- 
tion in mine is entirely different from that 
in his, and I think advantageous in many 
important respects, some of which I note 
below, giving diagrams to show the mechan- 
ism and mode of using. 




Kg. 1. 

As will be readily seen from the engrav- 
ings. Figs. 1 and 2, which are reduced one- 
half, the slide will be grasped automatically, 
upon removing the finger from the lever, 
the spiral spring causing the clutches to 
instantly clasp the slide, and retain it in a 
central position, without the tedious delay 




Fig. 2. 

of the right and left screw. One comer of 
either end of the slide projects sufficiently 
for the purpose of taking hold with one 
hand, while the other is pressing the lever, 



and can be fixed or removed without posb- 
ing along a circular disk to its edge. 

The slots are made to allow movement 
enough so that the clutches can grasp any 
piece of glass from 1^ to 8^ inches in diag- 
onal length, and the table is made of brass 
about a quarter of an inch thick, which 
gives weight sufficient to secure stabilitj of 
movement. The whole rests on a small 
spindle 4 or 5 inches long, screwed into the 
centre of the brass stud, which is the ful- 
crum of the lever, and can be removed at 
pleasure to pack away. The pointed lower 
end of the spindle is stepped into a ooon- 
ter-sunk metal rest, and with a collar placed 
at a suitable distance above to allow of free 
movement of the hand, I find that a steady 
motion can be obtained with the thumb and 
finger, of any required velocity, and iB 
under greater control than with any milled- 
head device. 

The spindle can be fitted into any appli- 
ance, primitive or expensive, at the option 
of the worker, and I find that an old cigar 
box, with a portion of one end removed, is 
just as useful as anything else, though if 
made for sale, a cheap varnished box could 
be furnished, and in which the table and 
spindle could be packed when desired. If 
fitted up with the cast iron stand, the whole 
might present a neater appearance, but the 
additional expense would not add to its 
utility. I have tried almost every variety 
of turn-table, and fed that I am competent 
to judge of their merits, and have com- 
pared Oox*s table with mine, as I consider 
his the better of all the others, confident 
that the points I have stated will commend 
themselves as advantages. 

In justice to both the Gox and Einne 
turn-tables, I wish to allude to what ''J. P." 
calls a ''serious objection " to tables which 
grasp the slides by the comers, while he 
admits that they do centre both ways, that 
is, accurately/. He says that "slides which 
have been worked on other turn-tables can 
not be easily re-varnished or re-sealed " on 
these, and he has devised a very pretty 
affair to obviate the trouble. 

Now, in the first place, his guide, no 
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matter how carefully arranged, will not cen- 
tre all slides, for slight as it may be, they do 
yaiy in size, and his finish will always be 
jost SQch a distance from one end and one 
side. Removing the guide he goes back to 
first principles, the simple springs and the 
eye, to adjust de-centred slides. Neither is 
the device needed, for Fig. 3 shows how 
self-centering tables can be utilized to re- 
vamish an imperfect slide by the use of two 




Pig. 8. 

rectangular triangles and a little wedge. I 
use the comers of a broken slide and a 
piece of match, and slides are as readily ad- 
justed aa with the springs. Further, by 
grinding down the triangles together to in- 
sore uniformity, a small cell can be turned 
in the centre as in Fig. 1, then one turned 
on each side by adjusting as in Fig. 3, and 
moving the slide longitudinally (without 
the little strip of wood), while inserting a 
wedge of the correct width on either side 
will enable one to complete a neat and ac- 
curate group of seven cells as shown, over 
which a large cover can be fixed after 
mounting with as many varieties of blood, 
pollen, diatoms, etc., thus placed in juxta- 
position for ready comparison. I usually 
turn the cells on a large cover, attached to a 
slide by a little gum for the purpose, then 
removed and laid aside to be ready when 
wanted. 

Adding that those who have any of the 
many other styles of turn-table can utilize 
them by simply placing the mechanism of 
the Kinne table, without the spindle, over 
theirs, fastened together by two screws from 



the under side running through separating 
standards, made long enough to admit of 
the working of the lever, and clear the old 
springs — which was the manner in which 
my first one was fitted — I will close with the 
assertion that as most cell finished slidea 
have to be manipulated half a dozen or 
more times, I regard the self-centering turn- 
table to be as essential to the comfort and 
dispatch of the neat and accurate practical 
preparer of microscopic objects, as the uni- 
versal or Society screw is to the objective. 
0. Mason Einite. 
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Eosin— A New Staining Fluid. 

DR. DRESOHFELD states in the Jour- 
nal of Anatomy that a solution of 
eosin, of 1 part to 1,000 of water, forms an 
admirable staining fluid. The sections to 
be stained, having been immersed in this 
fluid for one minute to a minute and a half, 
are put for a very short time into wiater 
slightly acidulated with acetic acid, and can 
then be mounted in glycerine or in Canada 
balsam. The advantages claimed for this 
fluid by the author are these: 1. The time 
required for perfect staining does not ex- 
ceed one to one and a half minutes. 2. 
The solution can be kept without altering, 
and remains perfectly clear for any length 
of time. 3. Eosin has the property (pro- 
bably owing to its fluorescence) of clearing 
tissues. 4. It differentiates the component 
parts of a tissue, which renders it particu- 
larly applicable to complicated structures, 
as tumors. Dr. Dreschfeld finds it particu- 
larly useful in the examination of nervous 
tissue. The nuclei, nucleoli, and pro- 
cesses of the ganglion-ceUs, and the axis- 
cylinder of nerve-fibres, are stained light 
pink; the areolar tissue takes a much 
deeper color; the medulla of the nerve- 
fibres, on the other hand, is not stained 

ataU. 

• • ■ 

— A new nematoid worm has been found 
by Dr. Normand in the bodies of those 
who have suffered from diarrhcBa in Oochin 
China. 
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Kutzing's Bacillariae. 

THERE exists at present a very general 
interest in regard to the diatom- 
ace8B, while at the same time ordinary read- 
ers find at their command but a very lim- 
ited amount of information in regard to the 
subject. It is true that slides of diatoms 
are very common amongst owners of micro- 
scopes, many of whom spend a great deal 
of time in *' resolving " the lines upon what 
are called '* tests objects." But with the life 
history of these curious forms of vegetable 
growth, ordinary microscopists are too fre- 
quently unfamiliar. It is not many years 
since a professor in one of our oldest and 
most noted colleges, stated that a certain 
deposit consisted of the siliceous skeletons 
of diatoms and desmids / 1 Nor was this a 
mere slip of the pen, for when his attention 
was called to the point, he attempted to 



justify his first statement by misapplied 
extracts from some of our standard works 
on natural history. 

The very general desire which exists for 
information upon the subject, has induced 
us to give our readers a translation by Prof. 
Hamilton L. Smith, of Kutzing's introdno- 
tion to his work on Bacillariffi. The flist 
part of this translation appeared in the 
LenSf which unfortunately suspended after 
two instalments of the translation had been 
issued. In order to make our edition of 
the work complete, we republish, from the 
Lens, the first parts of Prof. Smith's trans- 
lation. 

■>■#■» 

Barbadoes Earth. 

OUB readers will please bear in mind 
that the distribution of this materiid 
will not take place until after the issue of 
our May number. All letters received will 
be carefully filed and the specimens sent 
out immediately after the issue of the May 
number of this joumaL Those who do not 
hear from us before that time need not con- 
clude that they are forgotten. 
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The Editor of the Amsbioav Joubxal of Mxobosoovt 
does not hold himself responsible for opinions or fsctt 
stated by correspondents. In this department ve ac- 
cord the widest liberty oonaiBtent with proper courtesy. 

An Ingenious Contrivance. 

EdL Am, Jour, Microscopy -On page 50 of 
your first volume I find a description of a ood- 
trivance for rendering an old-fashioned upright 
instrument available for use in an inclined 
position. About two years ago I became the 
owner of an old, but good instrument, by Pye- 
finch, of London, England, when I adopted 
the very same method you describe, but with a 
modification which is so decided an improye- 
ment upon the unhandy mode of a wedge and 
elastic band, that I have concluded to describe 
it for the benefit of those who may need snoh 
an expedient in ftiture. 

I unscrewed the stand from its wooden sap- 
port, and screwed it on to a block of black 
walnut 4i inches square, and five-eighths of an 
inch thick; this I hinged across the middle of 
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another block 4i by 9 inches, jost as described. 
I then bored a hole throngh the upper block 
near each of the front comers with a very fine 
bit, and passed Arongh each a piece of stout 
brass wire bent into an arc of a circle, the 
radius of which was equal to the distance from 
the hinge to the hole, the wire forming a little 
more than a quadrant of the circle. I then 
fixed the under ends of these wires firmly into 
the lower block, and the work was complete. 

I have used the instrument for nearly two 
years with perfect satisfaction, as I can set it 
at any angle between Tertical and horizontal as 
readily as one of the hinged stands, and it 
stands quite steadily where it is set, until al- 
tered by hand. James T. Bell, 
Prof. Mining and Agricul., Albert UniT. 

BeOevUk, OnJL, Jan, 22, 1877. 
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How to Clioose a Mleroaoope. By a Demon- 
strator. With 80 illustrationi. London: Hard- 
wicke & Bogue. 

This is an ootayo pamphlet of 82 pages by one 
who has eridently bad a great deal of pracUca] 
experience of the subject which he undertakes to 
discoas. The author, whoeyer he may be, has 
itadioaaly avoided giving a recomibendation to the 
▼ork of any particular maker, and has confined 
himself entirely to general principles, and his little 
book is on the whole a guide which may be safely 
followed. 

To Bome of his conclusions and statements, we 
think most microscopiste of general experience 
would take exception. For example he regards the 
binocnlar microscope as a mere plaything; Carpen- 
ter considers it one of our most valuable means of 
acquiring a correct knowledge of the form and 
■tmcture of some objects, and ^e entirely agree 
with Carpenter. It is true that in order to secure 
reliable results with the binocular it must be pro- 
perly uaed, and after reading the section devoted 
to binoculars in the pamphlet before us, we are 
indined to believe that the author has not had a 
very large experience with this class of instru- 
ments. 

We feel sure that this useftil little hrodiwre will 
■oon reach a second edition, and we trust that the 
aathor will render it less ostentatiously technical 
than it is at present. To capitalize, italicise, and 
place within quotation marks nearly half the book, 
defeats its own end. We hope also that he will 
diitioguish between **lo8s of time** and want of 
smoothness of motion. The first is a defect which 
a Borew-driver will often remedy; the last is an evi- 



dence either of bad usage or radically defective 
workmanship. 

The criticism at page 9 on tripod stands contains 
evidence of the danger of basing general conclu- 
sions upon one or two special cases. Our author 
says: '*If a foot were made with two points of sup- 
port turned towards the observer (such are to be 
met withl) they would stand in a straight line, and 
so form a hinge-like arrangement; then on the 
body being turned down at right angles to the 
stand (as for the requirements of making drawings 
with the camera lucida) the leverage would cause 
any such defectively constructed foot to overbal- 
ance.** 

We have before us at the present moment a stand 
in which the foot may be turned round so that 
either one or two points of support may be towards 
the observer. When used in a vertical position we 
secure steadiness by having the points turned for- 
ward (away from the observer). In this condition 
the microscope is very steady, but when the body 
is turned down horizontally it becomes very un- 
steady, a defect which Is instantiy and thoroughly 
rectified by turning the foot half round, so as to 
bring the two points towards the observer. 



Tl&e HIcroecopUtt A Manual of Microscopy and 
(Compendium of the Microscopic Sciences, luicro- 
Mineralogy, Micro-Chemistry,^iology, Histology, 
and Pathological Histology. Third Edition, Re- 
written and Greatly Enlarged. With Two Hun- 
dred and Five Ulustrationa. By J. H. Wythe, 
M. D. Price $4.60. Philadelphia: Lindsay k 
Blakiston. 

The first edition of this work was one of the ear- 
liest books on microscopy, published in America, so 
that the author is by no means a neophyte in the 
science. This fact has no doubt tended to render 
the book unequal in its parts, for on those subjects 
which the author has made his special study, he has 
given us clear and excellent chapters, while on the 
I other hand, where he has depended for outside 
information the chapters are meagre and imperfect. 
The application of the microscope to medicine and 
I pathology is well-handled, while the chapters on 
I micro-mineralogy and micro-chemisty are at least 
j ten years behind the times. 

The illustrations are very beautittd and costiy— 
I more so we think than there is any need for. Thus 
I we find that all the plates are printed in two or 
I more colors— such objects as tbefiy's tongue, dia- 
I toms, etc., being printed in bistre, with the tities in 
I black. Now, it is worse than useless to print the 
fly*s tongue in bistre, for this is not the natural 
color of the object, and the extra expense is here 
entirely thrown away. It would have been much 
better to have had the plates printed in plain black 
and white, and reduced the cost of the book. 

Dr. Wythe has evidently not kept au eourant with 
the tide of recent discussion in regard to micro- 
scopical matters, or he would not have told us that 
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the Amphipleura peUitcida bad been reBolved by 
Powell & Leftland*a l-16th, aided with the blue cell. 
The one-fonrth of the same finn, and also the one- 
fourth of Mr. Tolles, have done the same thing. 
We should also have expected that the fact of Mr. 
Gundlach's having been in this country some seven 
or eight ^ears would have been known to Dr. 
Wythe. 

As a book which gives a general but popular 
view of all the different departments in which 
the microsoopist will probably work, the vol- 
ume before us will prove useful and valuable, but it 
can scarcely fill the office of a guide in any special 
section of microscopic study. As a popular work, 
however, it has the advantage of great simpUdty 
of stylo and a fulness quite sufficient for the wants 
of ordinary amateurs. 



NOTES AND QUERIES. 

E(L Am, Jour. Microsoopy-^lz there any place in 
New York city where the experience of a practical 
microsoopist can be had in learning to haudle the 
microscope, and if not, would it not materially ex- 
cite a desire for such a knowledge, and thereby pro- 
mote the general interest in that science if, on one 
or two evenings of the week, and for a small price 
of admission, there was such a place where the in- 
experieDced could gratify a desire to learn some- 
thmg about the instrument which cannot be got 
fh>m books? The knowledge of such a place would 
gratify more than Onx Subsobibieb. 

New York^ Jan, 2, 1877. 

We know of no such teacher or classes at present, 
but if any competent person will undertake to give 
such instruction for a moderate compensation, we 
will insert his card in this Journal without charge. 
We see that the son of the late Prof. Olark, author 
of "Mind in Nature,** has opened a class in San 
Francisco. We knew him some years ago as an 
earnest, thoroughgoing boy, and we hope he will 
meet with abundant success. 
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Mr. Hcrrlmaii^s Mctlfcod ot Preparing 
Crjrstal for the Polaxiscope._l. The solutions 
must be made in distilled water and carefully fil- 
tered. 2. Solutions ot gum arable must be added to 
the crystalline solution until the drop will dry on 
the slide without crystalizing. The drop on the 
slide is to be held over steam till one or two or more 
points of Hn-ystalization appear. Then at once dried 
over an alcohol lamp; then held over the steam 
again till the crystals have grown a trifle larger; 
then dried; and so on till the specimen suits the 
operator. Salicine is a very simple and easy sub- 
stance to operate with, and is well preserved under 
Canada balsam. Asparagine with oxalic acid, when 
■o mixed that there is no excess of either over the 



chemical combination which is formed, is a most 
interesting substance to experiment with. The 
specimens (contributed to the Postal Micro-Cabinet 
Club) I have covered first with^ film of oolodion^ 
put on with a camels* hair brush, and then mounted 
in old Canada balsam. I have specimens ten yeara 
old perfectly preserved. But again, others have 
undergone further crystalization after mounting, 
and so are spoiled. Great care and much experi- 
menting is needed to do this suooesslully. 

Tragmcaatlk Miiel]mge.--Pour 16 otmoea of 
boiling water over one ounoe of gum tragacanth, 
and macerate for twenty-four hours. Add a tea- 
spoonful of glycerine, and triturate until quite 
smooth. Then press through linen. 

AdheslTe Cement— Intimately mix finely pul- 
verized gum arable with its weight of very finely 
powdered calcined alum. When mixed with a small 
quantity of water, it forms a cement which 'unites 
wood, paper, porcelain, glass and crockery very 
firmly. Must be kept dry in powder, and moistened 
only as needed. 

Ijeetnre nnd Soiree. — On the evening of Maroh 
19, an interested audience of about 600 pereon» 
were entertained at the First M. E. Church, Hobo- 
ken, by Mr. Chas. 8. Shultz, with a **»Talk on the 
Microscope, its Revelations, Uses, etc.,** illustrated 
with projections of a number of objects interesting^ 
to students of natural history, by means of tho ex- 
cellent hydro-oxygen microscope of Prof. Morton^ 
in charge of Mejisrs. Oeyer and Donaldson. There 
was also a fine display of microsoopes upon the 
platform, and the whole alTair was a most enjoyable 
one. The interest which intelligent people are 
taking in the microscope is increasing every day. 

Value of the Microscope. — ^A competent Judge 
declares that Professor Pasteur has saved enough 
to France by his discoveries to pay the entire in- 
demnity to Germany. He is a groat chemist, and 
one of the most skillful experimenters in the world. 
For many years he has been subjecting the theory 
of spontaneous generation to the most severo scien- 
tific tests, and is positive in his conviction that all 
life, so far as we know it, springs from living seed 
or germs. The experience of the best dealers in 
wine has been baffled m seeking a remedy for a. 
difficulty. Professor Pasteur put some of the spoilt 
wine under the microscope and soon discovered the 
cause of the trouble. Minute organisms were 
found in the wine in every instance, and the change 
of quality was due to their presence and growtli» 
Of course they grow from germs, and if the germs 
could be destroyed the mischief would be averted. 
Judging from experiments in other liquids that 
heat would be fatal to the germs, he sabjected the 
wines to a degree of heat which they could bear 
without Injury, and found that all the germa were 
destroyed. The wine makers profit by the science 
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of the chemist, and save millions of dollars formerlj 
lost by (he Bpoiling of the wiDOs. Having been 
duooessfhl In making wines nnalterable, he turned 
bis attention to vinegar. This was subject to 
changes, which made it putrid and worthless. He 
-detected another kind or organism in vinegar, and 
Uogbt the dealers how to destroy it in germ and 
keep the vinegar unharmed.— if inin^; and Scier^ 
iific Press. 



TBAKSACTIONS OF SOCIETIES. 

NoTS.— It will afford us great pleasure to pabUsta notes 
of the traiisaotions of any of oar miorosoopioal societies. 
The limited space at oar command precindes the in- 
sertion of lengthened accounts of mere business details. 

tea Francisco Microccoplcal BcMletjr— A 
regular meeting of this society, wus held on Thurs- 
day evening, Uarch 1, with President Asbbumer in 
the chair, and a good attendance of members. The 
library was added to by the following donations: 
'* Wythe's Mioroscopist*s Manual,** firom the author, 
Bev. J. H. Wythe, M. D.; Monographs on the Dip- 
tera, Lepidoptera and Neuroptera of North Amer- 
ica, 8 volumes, from Dr. Mouser; "Bulletin des 
fi^cesde la Societe Beige de Microscopic,** for 
1874^, and "Annates de la Societe Beige de Micro- 
scopie,** for 1875-6 from Mr. 0. Mason Kinne; and 
**Tho Naturalist's Directoiy.** 

By purchase and subscription there was received: 

The Depths of the Se^,** Thompson, 2 volumes; 
^'Observateur au Microscope,** 1 volume and atlas, 
Bajardin; the February numbers of CinoinncUi 
Medioal Nevos and Monthly Microscopical Journal^ 
Naiure and J7ora, Regensberg. 

'* The Mioroscopist's Manual,** by Dr. Wythe, is the 
third edition of the work, and in order to meet the 
request of the publishers for this, it was found 
necessary to rewrite the entire book, and it comes 
out in a shape that well illustrates the progress of 
microsoopio science, by comparing it with the first 
edition, which was placed before the public a quar- 
ter of a century ago. Its 205 illustrations are fine 
works of art, and the book will no doubt hold its 
pUboe as of yore, among works of reference, though 
surrounded by larger and more pretentious fl- 
umes. It is "Bespectfally dedicated to the San 
Francisco Microscopical Society, as a testimony to 
the seal and industry of its members, in the prose- 
cution of microscopic science.** 

The donation of the proceedings of the Belgian 
Hiciosoopical Society, of Brussels, by Mr. Kinne, 
was accompanied by the reading of the communi- 
cation informing that gentleman of his election as 
a member of the Society, and from which the fol- 
lo^Ting extract was made, m order that any one 
interested may correspond, as is desired. The 
Secretary says: " We desire to exchange publica- 
tions for any published by your Society, and our 
members would also willingly exchange with any of 
your individual members, any pajers they have 



published on scientific subjects in general. We de- 
sire also to enter into direct correspondence with 
specialists in all branches of microscopical re- 
searches, in view of exchanging ideas and speci- 
mens. Several of our members are actively work- 
ing at foramlnifera and diatoms, recent and fossil, 
histology and pathology, fresh water algse, in- 
fusoria, etc., and would be very happy to intercom- 
municate wtth their American brethren. Let us 
add that the hospitality of our rooms will always 
be freely tendered to any member of your Society 
who might be visiting Europe.** 

The proceedings show that there is a lively in- 
terest in the pursuit of microscopical study, and 
that many valuable papers and interested discus- 
sions were read and Ustened to at the meetings of 
the Belgian Society, which aie held monihly. They 
have some sixty active members, and their Govern- 
ment aids them financially from time to time, to 
enable the Society to purchase instruments, etc., 
while ours is diligent in collecting duties on all sci- 
entific apparatus any one may order from makers 
outside the United States. 

Prof. Asbbumer donated a slide mounted by him 
with exfoliations from glass vases fotmd in old 
Greek tombs, which showed some very curious fea- 
tures. 

Mr. Kinne donated a slide mounted by him with 
the scale of salmon as a polarizing object, which 
was found to be of a character that would cause it 
to rank high among those beautiful and instructive 
objects. Mr. Kinne also presented two varieties of 
siliceous sponges from Oakland and Pescadero 
Beach, and a series of slides mounted by him with 
sections and fragments of the same, as well as the 
spicules cleaned from any extraneous matter to 
show their peculiar forms. Mr. Kinne stated that 
while they could not be called glass sponges in the 
strict sense of the term, from the fact that a cer- 
tain amount of the frame work or skeleton was 
composed ol horny material, still the latter seemed 
to have only been used as a cement to hold the 
points of the acicular spicules together in one case, 
and as a very slight integumentary deposit about 
masses of spicules arranged in a filamentous form 
which anastomosed and spread in every direction, 
in the other. He called attention to the manner in 
which spicules in the Oakland specimen were placed 
at their point of Juncture, under one and over an- 
other, in a way that served to strengthen the whole 
fabric, and then exhibited a slide of the leathery 
or horny sponge of commerce in the way of com- 
parison. 

Mr. Hanks presented the Society with nine spe- 
cies of fossil corals, fossil crinoids, and crinoid 
stems, item, various localities. 

Dr. A. Mead Edwards, who was present, exhib- 
ited a slide of Votocx Olobator, which he 'mounted 
in a saturated solution of salicylic acid some years 
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ago, which had not ch&Dged » particle dnce it wai 
first 8^<^ed and immened in the medinm. Upon 
examination nnder a quarter and an eighth ob- 
Jectiyes, the cilia were seen protmdlng from the 
membranone envelope, aa well aa the delicate radi- 
ating proceesefl extending from the lidei of the 
gonidia within the globe. Dr. Edwards also exhib- 
ited a section-cntter, fitted with Tarioas-sized 
holden fbr the object, and a laper-stage of hit In- 
yention. He explained the adyantages of a grow- 
ing cell, which he had latisfactorily need for many 
years, formed of a square piece of glass, cemented 
to a thicker one, perforated with an apc^urefrom 
one to two inches in diameter. Placing upon this 
receptacle for water a glass to coyer the opening, 
in which two minate openings had been drilled, a 
common thin coyer conld be placed oyer the liying 
desmid, diatom or protoooccns, and watched while 
it passed thrbogh its yarions stages of deyelop- 

ment. 

• • • 

EXCHANGES. 

Subscribers who haye a surplus of interesting mi- 
croscopic material, or objects in any department of 
natural science, which they wish to exchange, may 
announce it. without charge, in this column. The 
following rules must be observed: 1. The priyilese 
of announcing an exchange is confined to suD- 
scribers. 2. £xchanoi8 only will be admitted. 
Bales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
oareftu about the address. 

Wanted, in exchange for diatoms from northern 
Wisconsin and Michigan, any well-mounted objects; 
marine diatoms preferred. W. H. Titus, M. D., 
Shawano, Wis. 

Bott*s eggs, upon horse hair, mounted, (pretty ob- 
jects); also kangaroo and other hair, mounted, in 
exchange for other interesting mounted matter; 
send list. Ghas. S. Shultz, Hoboken, N. J. 

Polycystina from Barbadoes, very fine, mounted, 
in exchange for any good object. £. W., care Ax. 
JoUB. MiCBOSOOPT, Box 4,875, New York. 

Slides of diatoms containing Stauroneis Phceni- 
oenteron, Oymbella Ehrenbergii, Circulare Oon- 
phonema, Navicula, etc.. in exchange for any well 
mounted object. WiUiam Ileadio, GamervUle, 
BockUnd County, N. T. 

Slides of fine sand, consisting of ouartz, garnet, 
magnetite, hornblende, etc., n^m beach at Lake 
George, very beautiful, for other mounted objects. 
Wm. W. Griffln, Lynn, Mass. 

For specimens of Gomstock ores (15—25), or 
crystals of rare chemicals for polariscope, mounted, 
send diatoms or foraminifera to F. H. Engels, M.D., 
Virginia, Nev. 

Wanted, one of the famous Barton buttons; must 
be in good condition. Will give either money or 
good exchange. E. W., Box 4,885, New York. 

For Daphnla pulex, send other unmounted ob- 
jects— Polycystina especially— to A. Y. Moore, P. 0. 
Box 68, Goldwater, Mich. 

Wanted, good slides of vegetable or other ob- 
jects, for sections of Japanese coniferous woodfh>m 
Japanese Dwelling, Centennial Exhibition. E. Pen- 
nook, 805 Franklin street, Philadelphia. 



Wanted, slides of pathological or anatomical pre- 
parations, in MDfihange for diatomacean fossil and 
other well mounted objects. Ohas. Gaylord, M. D., 
Otsego, Allegan County, Mich. 

Slides of Arachnoidisous Ehrenbenrii, <n bUuj on 
seaweed from Santa Grua, CaL, for ouer mounted 
objects. C. Mason Kinne, No. 422 California street, 
San Francisco, Gal. 

Specimens of the marbles, gnmites and minerals 
of Vermont, in exchange for western minerals, or 
good fossils; minerals and fossil woods from the fur 
west specially desired. Dr. Hiram A. Gutting, 
State Geologist, Lunenburgh, Essex county, Yt. 

Slides of pollen of Agave Americana and other 
southern united States fiowers, for any well 
mounted objects. Mat. Stuart Beard, Box 1817, 
New Orleans, La. 

For sections of Oharob Seed, for the polariscope. 
and of Mowa Seed, showing oleo-resin glands, send 
other good objects to B. H. Philip, 28 Prospect 
street, Hull, England. 

Stained petals, leaves, and sections of some com- 
mon plants to exchange for other mounted objects. 
Address F. H., Box 98, Cherokee, Iowa. 

Wanted, well-mounted specimens, for slides of 
American Podura mounted whole, and scales of 
same. Address George W. Fries, Friendship, 
N. Y. 

Wanted in exchange, well mounted specimens for 
mounted sections of either lung or kidney speci- 
mens, showing perfect minute anatomy of these 
organs. Also, injected sections of human stomach, 
mounted, for other histological specimens. C. E. 
Nichols, M. D., 14 Fourth street, Troy, N. Y. 

Slides of fossil diatoms from Nova Scotia, for any 
other mounted objects. G. 0. G., Box 2055, Bock- 
ford, 111. 

Very fine gold-bearing quartz JVom California, for 
other well-mounted objects. S. B. Hatch, Box 866, 
Milford, " 



"Bough" material, or mounted slides of Lake 
Superior Diatoms, for other microscopio objects. 
Dr. T. U. Planner, Springfield. Mo. 

Wanted, slides of diatomaces or foraminifera in 
exchange for pathological preparations. George 
A. Piersol, 1,110 Spring Garden street, Philadelphia, 
Pa. 

• m ■ 

BOOKS WANTED. 

Dr. Fleming's book on " Blood Stains in Criminal 
Trials "—Pittsburg, 1861. Also any other work on 
detection of blood stains. 

Pritchard*s Infusoria. Edition of 1861. 

Brunet, Manuel de libraire. Last edition. 

Hassall's '< Fresh Water Alg^." 

Smith's "Synopsis of the British Diatomaces." 

Faraday's " Electrical Besearches." 8 vols. 

"Botany of the State of New York." 2 vols., 4to. 

Holtzapfel's " Mechanical Manipulataon.** 

Ehrenberg's "Mikro Geologic." 

Ehrenberg's " Die Infusions Thierehen." 

Williamson's Becent Foraminifera. 

Pritchard & Goring's Works (any vols.) 

Hook's " Ificrographia." 

Carpenter on "Foraminifera." 

Address, stating price, (which most be low) 
E.W., Post Office box 4,875, New York. 
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The Siliceous Shelled Bacillaria cr Dia- 
tomacea. 

( CbTihnwed/rom paj/e 32. ) 

XJBTHEB on we 
shall notice the merits 
which the author has 
gained by his diligent 
inyestigations of the 
fossil forms, and the 
influence which these < 
minute organisms still | 
exercise upon our 
earth; here, only a 
few words must be 
added on the system- 
atic arrangement of 
the group as con- 
tained in the great 
work on the Infus- 
oria. Since the first attempts to bring the I 
diatoms into several genera, the outward | 
form of the shell-covered body, the manner 
in which the single individuals united, and ' 
the presence or absence of a stipes whereby ' 
they are attached, have been principally 
taken as the foundation in the classifica- 
tion, and Ehrenberg introduced also, the 
presence or absence of the shell-openings, 
for the distinction of genera, but the main 
groups were arranged according to the 
presence or absence of a stipes; a mistake 
which caused the author to mention Lyng- 
bye's DiaUmia arcuatum^ not only as two 



different species, but also under two differ- 
ent genera, viz. : as TesseUa ccUena, and Stria- 
tella arcuata. His 154 species, contained in 
the work already mentioned, and mostly 
accompanied with very carefully drawn 
figures, form, with him, the group " Navi- 
ctdacea," and are distributed among the 
following genera: 1, Pyxidicida, {=Oyolo- 
tella, Kg.); 2, OaUioneila; 3, Actinocyclus, 
new; 4, Navicula; 5, EuTioHa, new; 6, Cocco- 
7ieis, new; 7, Bacillaria; 8, Tesselia, new; 9, 
FragUaria; 10, Meridion; 11, Isihmia; 12, 
Synedra; 13, Fodosphenia (= Stylaiia, Ag.); 
14, GompJionema; 15, EchineUd, (= Licmoph- 
ora, Ag.); 16, Coccotienut; 17, Achnanthes; 
18, StriatMi; 19, FruMuHa; 20, Syncydia, 
new; 21, Naunema (=Schizonema) ; 22, Gloeo- 
nema, (==:EDcyonema, Kg.); 23, SckUonema; 
24, Micromegcu 

Of Ehrenberg's works, published subse- 
quently, giving an account of his continued 
investigations of the siliceous shelled dia- 
toms, the following are particularly of im- 
portance: Ist, " The formation (ftlie Euro- 
pecnif Libyan and Arabic Cfialk Rocks, and 
the CJuilk Marl from Microscopic Organ- 
isms,** (contained in the '* Proceedings of the 
Berlin Academy (^ Sciences,'* 1839). In this 
communication the new genera Coscinodis- 
cus and Didyocha^ with several species, and 
some new fossil species of the genera, 
Actinooydus, Coooonema, BenHceUa, FragUa- 
ria and Navicular were described. 2d, " On 
Numerous, stiU living Species €f Animals qf 
the Chalk FormaHan** (also in the Proceed- 
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infjs of the Berlin Academy, 1840). In this 
pamphlet, Ehrenberg showed that many 
diatoms hitherto found by him only in (he 
fossil condition, were Uving in sea water, 
especially in the slime of the coast Most 
of them he had gathered near Guzhaven. 
Of great importance, however, was the 
observations of the organs of motion in the 
Xavicula gemma, which shall be mentioned 
presently. At the same time the genera Am- 
jfJtHetras, Cenifmieis, Grammatopluora, Litluo- 
desviium, Podosira, TricercUium, Tripodiscus 
and Zygoceros, were newly established, and a 
considerable nnmber of new species de- 
scribed, which are partly represented in the 
appended copper plates. 3d, ** Brief account 
of 274 newly observed Species of Infusoria, 
since tlie completion of the plates qf tlie larger 
work on the Infusoria" in the reports of the 
Berlin Academy of Science, 1840, in which 
about 100 new species of diatoms were de- 
scribed, and the genera Amphipeidas, Cam- 
pylodisciis, Discoplea and Himantidium were 
established. 4th, " Ikteni and influence of 
Microscopic life in Northland South America" 
1840; without doubt, the richest of the last 
named works, and at the same time furnished 
with many figures, on four copper plates. 

Prof. Bailey, of West Point, had already, in 
1838, given the outlines of American Badlla- 
rice in Silliman's Journal of Science and Arts, 
Vol. 41, No. 2, and Vol. 42, No. 1, and had 
also especially reported on the fossil forms 
of North America. Abundant material was 
sent to Ehrenberg from this continent, from 
thirteen different localities, and at the same 
time, he received contributions from South 
America, through his brother, Carl Ehren- 
berg, and besides this, he knew how to 
obtain samples of earth from different other 
points of that continent, which were brought 
to Europe in the transportation of lumber, 
so that he obtained a view of the forms from 
44 different localities in America, from the 
Falkland Islands td the Kotzebue Sound, 
Lastly, some forms from Spitzbergen and 
Iceland are given. The number of species 
described as new, is pretty large, several 
American species, however, mentioned as 
new ones, could have been reduced to Euro- 



pean species, and also from these communi- 
cations it is proved that in the remotest 
places, the same forms of BaciUarias are 
usually repeated, and the remarkable differ- 
ences appear only singly, and seldom. 

The genera Actinoptychus, Amphiprora, 
Cli^acosphenia, GoniotJtecium, Mesocenia, 
Rhizosolenia, Sphenosira, and Terpsinoe, are 
mentioned as new, also the separation (not 
happily) of Pinnularia from Navicula, and 
besides, 227 new species are described, most 
of them figured; and also incorporated into 
my own plates. I shall, however, have 
frequent opportunity to refer to these, and 
all other labors of Ehrenberg, wherefore for 
the present I finish my notice of the great 
industry of this man, who has at command 
in his lucky position, all possible means for 
the prosecution of his scientific investiga- 
tions. 

The same year in which Ehrenberg*s 
large work on Infusoria appeared, A. de 
Brebisson published his " Ckmsideratians 
Sur les Diatomies," Brebisson had dili- 
gentiy studied the Algae of his neighbor- 
hood, (Falaise,) and had spent much time 
in hunting up the little diatoms. Of many 
of the new species whose names only he 
mentions in that brochure, he has given 
specimens to his friends in Germany; by 
the use of the specimens I was enabled to 
get the necessary information regarding 
them. Upon the whole, his classification is 
very near that I had made in my Synopsis 
IHatomearum, 1833, only some subdivis- 
ions of my genera he made into indepen- 
dent genera, as for instance, Cymbcphora 
(=Cocconema, Ehr.) Cydotella, (— Pyxidi- 
cula, Ehr.) and besides that, Epithemia 
(which corresponds with the genus Eunotia, 
Ehr.) and Surirella, 

Besides these, also GreviUe (in Hooker's 
British Flora, II) and Harvey in the *^ Man- 
ual (f British Algoi," have lately become co- 
workers among the Diatomacead, but in a 
manner which still reminds of the times of 
Lyngbye and Agardh, so that their labors 
are almost entirely useless for our purpose, 
because they lack the neoessaiy strictness. 
The latest discoveries remained quite an- 
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known to these men, at least they had no 
inflaenoe on their labors. 

Balfs has famished the most recent work 
on British diatoms, in single monograph, 
which is printed, and accompanied with 
figores, in the 12th Vol. of ^^Amials and 
Magazine of Natural Hisiory," 

Balfs excels his predecessors in Jus knowl- 
edge, and better representations of separate 
forms; he has also used the publications of 
others better than his countrymen just 
named, but the figures on most of his plates, 
(only with the exception of PI. 8, which con- 
tains beautiful and successful representa- 
tions of the genera Amphitetras, Biddtdpfiia, 
and Isthmia) are pretty crude; it seems, 
howeyer, as if this was more the fault of the 
engraver than of the author. 

Now, at the conclusion of these short his- 
torical outlines, I will pass on to my own 
labors. The already mentioned treatise of 
Leiblein in the Regensberg Flcra^ for the 
year 1830, gave me the first impulse for the 
investigation of these little organisms. I 
examined the diatoms of the neighborhood 
of Schlensingen, and found, not only most 
of the forms described by Leiblein, but also 
others, not yet described. On this occasion 
I must thankfully acknowledge how kindly 
Prof. ' Leiblein answered my first questions 
for instruction, and how very much I was 
aided in my earlier studies by the use of 
his collection of alg», gathered near Wiirz- 
burg, among which were also diatoms. Bat 
I am also not less obliged to the Herr Pastor 
Froleoh, in Boren, near Schleswig, and Yon 
Martens in Stuttgart, who furnished me, 
most kindly, plentifully with material from 
their collections. In the foUowing years I 
<$ontinued my investigations of these micro- 
scopic forms, just as diligently as I had 
begun them, and in the year 1833, while I 
lived at the University of Halle, I was en- 
abled to publish, that year, seven decades of 
my *^ AlgoR aquce dtdcis germanicce,'* with 
dried specimens, among which several dia- 
toms were also given. Jn the same year I 
published in the LinncEa the Sytwpsis Dia- 
iomearum, of which I had special impres- 
sions struck ofif, that I gave in commission 



to Schwetschke in Halle. These bear errone« 
ously the date 1834. In this pamphlet, I, 
for the first -time, separated the true Dia- 
tomacesB, with shell (schale) already desig- 
nated as hard and glassy (p. 3), from the 
softer shelled forms, which I called Destnu 
diece. This work has been estimated very 
differently. Meyen (Weigm. Archiv., 1835, 
i 210) complains that everywhere a too great 
desire for new species was manifested, and 
yet, it afterwards appeared, that not only 
all the species established by myself stood 
proof, but even many a form, mentioned by 
me as a variety, was established by others 
as distinct species. Ehrenberg took the 
trouble in his third " Aid to tlie knowledge of 
larger organiamSt in the direction of die small- 
est space,** io reduce most of the forms estab- 
lished by me in the Synopsis, to such forms 
as were known to him; but later, he has 
established the same forms as distinct 8i>e- 
cies in the larger Infusoria-work, although 
often with suppression of the names given 
by me, designating these as synonyms of 
forms known before, and where they did 
not belong.* The proof of this will be 
given at the respective places. I had how- 
ever without knowing of Ehrenberg's labors, 
already in the first pages of my Synopsis 
correctly represented the structure of the 
frustules (Panzers) as two plates, and had 
also mentioned the frequent strisB in many 
forms. The openings of the Frustidiece (Nav- 
icalese) were then indeed as unknown to me 
as to Ehrenberg, who mentions them later. 
The want of a good microscope at that time, 
prevented me from carrying out my inves- 
tigations with the necessary promptness. 



*ThiB coDdnot of Ehrenberg has already been 
cenaured by others. Thns speaks Balfs ("On tbe 
British Species of Gomphonema," in the Annals 
and Magazine of Natural History, Vol. XII, Dec, 
1848, p. 4fi2): *'Iti8 greatly to be regretted that 
Ehrenberg has in so many instances disregarded 
the names previonsly affixed by Agardh and EUtz- 
ing. To adter a name once bestowed is not only 
disconrteons to the first describer, but creates con- 
fusion and tends to encumber the science with syn- 
onyms; for if it be allowable for one writer to alter 
a name because he fancies that a new one is more 
appropriate, succeeding writers have aneaual right 
to alter his names, and in the absence of a recog- 
nized rule, some naturalists may prefer one name, 
and some another. 
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Only a short time before the printing of my 
SynopnSf I had the opportunity, through 
Herr Yon Schlectendal, to use a Sohiek's 
instrument, and by its help to make some 
improvements in my drawings. These are 
figures 12, 31, 21, 22, 23, 82, 33, 85, 41, 43, 
45, 53, 54, 55, 57, 60, 61, 62, 63, 64, 65, 66, 
which, however much they have been cen- 
sured, still give a faithful representation of 
the objects, and are better than the then 
existing representations of Bory St. Yin- 
cent, Turpin, Lyngbye, and even of Nitzsoh; 
nor do Ehrenberg's figures, made at the 
same time, in his large Infusoria work, 
surpass them. That the remaining figures 
are, in fact, very insufficient, I myself con- 
fess, but I content myself the more easily 
since I can correct that mistake here, and 
as I know that Ehrenberg did not fare bet- 
ter than myself with his first representa- 
tions. If one looks, for instance, at Ehren- 
berg's figures of the EchineUa Splendida, 
(Taf. 19, n,) of the Oomplionemn discolor^ 
and rotundum, (Taf. XYIII, YII, YIII.) of 
the BnciUaria Cleopairop, Seriain floccuhsa, 
and Ptdemcei, (Taf. XY, HI, YIII, IX, X,) 
in the large Infusoria work of 1888, it will 
be confessed that it is quite as difficult to 
decipher these forms, as those mentioned in 
my Synopsis. It is also true, that Ehrenberg 
has mentioned one and the same object 
several times, and under different names; 
this is certainly the case with FragiUtria 
rJiabdosoma, muUipuncfata, bipunotatci, an- 
gusta, scalaris, and diopMialma; if the draw- 
ings are correct, all belong to one and the 
same species. 

To he continued^ 



The Permanent Exhibition. 

THE Permanent Exhibition at Phila- 
delphia, in the Main Centennial Build- 
ing, is assuming shape, and seems des- 
tined to be a success. Nearly three thou- 
sand would-be exhibitors have already filed 
their applications, and demand more space 
than there is to give them. As an adver- 
tising investment, the placing of any arti- 
cle in this Exhibition is one of the best that 
can be made. 



Reproduction of Rotifer Vulgaris. 

T 6aYE some water which has been re- 
-^ plenished so often, from different 
sources, that it is impossible to say how 
long I have had any particular portion of 
it, but it has contained, for nearly eighteen 
months, a large colony of Cyprides, which 
have interested me much. The special 
point of interest in them is their tenacity 
of life, and the facility with which they, or 
their ova, adapt themselves to widely vary- 
I ing circumstances. The jar containing them 
' hung out of doors, swung by a string to a 
' birdcage hook, when the winter began, and 
the water was f requentiy frozen and thawed 
again. Finally, one very cold night, it was 
frozen solid, the jar was whisked about by 
the wind until the string broke, and the 
whole thing fell to the ground and rolled 
some distance from the house. Next morn- 
ing I picked up the lump of ice, put it into 
a fish-globe, and stood it on a mantel-piece 
near a stove, where it has since remained. 

I did not then notice in it any signs of 
CyprideSf except some dead and empty 
shells scattered through the dirt and d^ris 
at the bottom of the globe; but now this 
aquarium is swarming with the little crus- 
taceans, both old and young apparentiy^ 
though I have not happened upon anything 
like an egg or an immature or larval form, 
unless some egg-like bodies on a little piece 
of moss, which I have had under observa- 
tion for about a week, are really the ova of 
Oypris, a^ I suspect. 

Upon this same piece of moss, in my 
'* growing ceU," I have had a very large 
and prolific family of Rotifer vulgaris. 
When first observed, I could easily count a 
dozen of them in the field of an inch-and- 
a-half objective. Twenty-four hours later I 
counted more than forty in the same field, 
and they actually crowded one another when 
expanded and feeding. The dozen that I 
started with, however, were well advanced 
in pregnancy when first seen. This rapid- 
ity of reproduction was perhaps excep- 
tional, but, inasmuch as it was apparentiy 
occasioned merely by the artificial Spring 
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which I had created, it may be the common 
order of things whenever the " winter ova " 
are waked to life by the natural change of 
the seasons. 

My attention was called to the process of 
reproduction by seeing, in the larger roti- 
fers an extra " gizzard *' below the one to 
which each individual seemed properly en- 
titled, and by observing the independent 
movements of the imprisoned embryos. 
Bat a simple egg-shaped vacuole-like ovnm 
is to be seen in every rotifer, even at its 
birth, I believe. 

Subsequently the embryo develops its 
ciliated lobes, its proboscis, its eyes, and its 
foot or leg, and for a short period before 
birth a slight ciliary movement may be seen, 
and a slow working of the gizzard. At this 
time its head is close to the gizzard of the 
parent, and the appearance is as if the fcetal 
rotifer were actually sharing the food of the 
mother and remasticating it. This, how- 
ever, finally ceases, and the foetus, gener- 
ally with some difficulty, turns itself within 
the parent, in order to present its head 
first at the time of parturition. If the 
operation is interrupted, or the parent much 
disturbed, the foetus may turn back again, 
and this vacillation is in many cases repeated 
several times before birth is effected. 

Some writers state that the nascent roti- 
fers "creep out of their envelopes, extend 
themselves, and put their wheels in motion, 
while within the ovary," but I am convinced 
that motion of the " wheels *' is impossible at 
this time, both from the size and from the 
position of the young, and the rest of the 
statement quoted seems to me highly im- 
aginary. The slight ciliary motion observ- 
able at this time is produced, I think, not 
by the large cilia ux)on the infolding head- 
Ipbes, but by a ciliary system lining the 
throat of the animalcule, analogous to the 
ciliary system which I have discerned in 
the throat of Floscularia. From this mo- 
tion's being seen so plainly in the nascent 
rotifer, I am inclined to believe that it is 
by this means that food is taken from the 
parent's supply, as already suggested. The 
movements of the foetus do not seem to 



trouble the parent in the least degree, al- 
though she is, as usual, extremely sensitive 
to any external motion. The whirling of 
her cilia and the working of her gizzard are 
interrupted by the reproductive process only 
at the very instant of parturition. 

The ovarian sac opens into the cloaca, or 
rectum, of the rotifer, and the young is 
extruded from the anus, which is just 
at the lower edge of the upper segment 
of the foot-stalk op leg, and is what 
is rather indefinitely termed, by some 
authors, the "contractile vesicle." At 
the critical moment the parent draws her- 
self violently together, so as to force the 
head of the young rotifer through the anus, 
and then the latter actively liberates itself 
and crawls away. At first it is somewhat 
awkward and undetermined in its move- 
ments, but, after creeping about for a few 
minutes, it attaches itself to some fixed ob- 
ject and opens out its ciliary wreaths, which 
it whirls as accurately and as gracefully as 
any old animalcule could do. 

Frequently a mother rotifer, containing 
a well-advanced embryo, also contains sev- 
eral partially developed ova, one of which 
may be seen to be undergoing a sort of 
segmentation or differentiation, the gizzard 
being about the first organ to make its ap- 
pearance. 

I have several times seen a large rotifer, 
which had been killed in some way, lying 
drawn up into a rounded mass, in which a 
lively young one was making frantic but 
ineffectual efforts to break through the en- 
veloping corpse and escape. This suggests 
the conclusion that the development of the 
foetus, after it has reached a certain point, 
is dependent upon the parent only for food; 
and this supports my belief, already ex- 
pressed, that the foetal rotifer actually and 
actively feeds, and does not merely pas- 
sively imbibe. 

On seeing so many rotifers containing 
young as I have happened upon in the last 
few days, I am astonished that their repro- 
ductive process has not been oftener the 
subject of observation and description than 
it seems to have been. All the rotifers I 
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now see are in the interesting con- 
dition described, and yet, according to 
** the ^authorities,** no males of Roti/et- 
vnlgaria have ever been discovered. 
Analogy, however, seems to indicate 
that this rotifer, like Hydatina, BrachU 
ormny MelicertGy Flosculwia, etc., is dioe- 
cious. The earlier steps in its mode 
of reproduction are, therefore, an in- 
viting subject for investigation. 

By the way, why do Pritchard, Car- 
penter and others, persistently describe 
and draw Rotifer vjdgaris with spined 
or hooked margins to the segments of 
the foot-stalk or leg ? I think I have 
never seen it with such segments. The 
foot-stalk, as far as I have observed, is sim- 
ply telescopic, like that of ActimintSf and 
consists of more segments than are usually 
drawn or described — probably six. Can it 
be that there is a difference in these respects 
between the common rotifer of England and 
that of this country ? C. F. Cox. 

Xeir York, Feb. 15, 1877. 




Two New Illuminating Glasses for the 
Microscope. 

BY EBNST OUNDLACH. 

CONVERGING rays of light, faUing 
upon the convex surface of a plano- 
convex lens (Fig. 1) in the direction of the 
centre of curvature of this surface, are not 
refracted thereon, and therefore sustain no 
kind of aberration. They are, however. 




Fig. 1. 



Fig. 2. 

refracted on emerging from the plane sur- 
face, and this refra(^tion causes the rays, 
passing through the peripheric part, to 
meet sooner than those of the central part. 
The distance between the points at which 
these different rays meet determines the 
degree of aberration. This distance varies 
with the thickness of the lens; if the lens 
is thick, the distance between these points 
of meeting is small; if, on the contrary, it 
is thin, there is a large distance between 
these points of meeting of the central and 
of the peripheric rays, and the aberration 
is in the same ratio. The colored rays un- 
dergo an analagous aberration, and in such 
a manner that the violet rays meet sooner 
than the red ones; the distance of the points 
of meeting becomes less in the same pro- 
portion as the lense grows in thickness. 
If the plane surface of the lens lies 
near the centre of curvature of the 
. convex surface (see Fig. 2) the dis- 
tance apart in the points of meeting 
is infinitely small, and consequently 
also the degree of aberration, spher- 
ical as well as chromatio, in the same 
ratio. 

The so-called immersion objec- 
tives of the microscope corroborate 
this in a most remarkable manner. 
The refraction which a ray of light 
undergoes on the plane sorfaoe of 
the lens lying nearest the object, 
is more than twice the sum of the 
refractions on the surfaces of the 
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other lensee. This shows that the aberra- 
tions taking place at this surface are very 
considerable, but they decrease with the in- 
crease in thickness of the front lens, and are 
infinitely small, when the object from which 
the rays emanate lies infinitely 
near to the plane surface, as shown 
in Fig. 2. This explains the ad- 
vantageous effect of immersion, 
thick glass covers, etc As the 
angle of refraction at the plane 
surface is not changed by the in- 
crease of the thickness of the lens, 
the magnifying power remains the same. 

This mode of correcting aberration by 
increasing the thickness of the lens (or by 
the application of immersion, instead of 
the former,) is perfect, as it leaves no rem- 
nant 0/ aberrations of the higher order. 

On this principle, or after this method of 
correcting aberration, the new hemispheri- 
cal condenser is constructed, which is repre- 
sented in Fig. 3. 

It consists of a single piece of crown 
glass, and is inserted from below in the 



far distant as possible from the upper one, 
that is, the glass is as thick as allowable, 
and the centre of the curve coincides with 
the point where the optical axis of the 
microscope cuts the plane of the object, 





^ / \ 




Fig. 8. 

stage. The uppermost surface is plane, and 
lies as close as possible to the object slide, 
and may be connected with it by a drop 
of water or glycerine for greater eflfect. 
The lower surface is convex, and lies as 



Fig. 4. 

and where the light from the mirror also 
concentrates. , 

The converging rays of light undergo no 
refraction on the convex surface. On 
emerging from the plane surface, however, 
(or, better still, from glycerine, when this 
connects the surface and object slide, and 
therefore as close as possible to the object), 
a still more condensing refraction takes 
place, which, as explained above (illustrated 
by Figs. 1 and 2) is almost perfectly free 
from aberration. The aperture of the con- 
denser is so large that by using oblique 
light, the refraction on the plane surface 
can be brought to its maximum, and rays 
coming directly from the mirror can be led 
to the furthermost edge of an objective of 
the greatest possible angle of aperture. 
This condeiiser is therefore well adapted to 
be used in connection with oblique light, 
the light being at the same time condensed 
thereby. 

The same purpose is effected without con- 
densing the light (which may sometimes be 
very desirable), by my new oblique light 
projector (Fig. 4), which is only distin- 
guished from the condenser by the fact of 
the lower surface being plane instead of 
convex, and parallel with the upper one. 
The illustrations render further description 
superfluous. 



Bleaohing Ivoby. — It is said that pieces 
of apparatus made of ivory, such as rules, 
etc., which have become yellow by age, may 
be bleached by dipping them in turpentine 
and exposing them to sunlight. 
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The Bramhall Illuminator. 
riiMlS little piece of apparatus, which 
^ was fully described in a former num- 
ber, is receiving great favor in England, 
many of the mioroscopists there declaring 
that by its means they are enabled to re- 
solve objects which were previously entirely 
beyond their reach. It seems, however, to 
have been known to several American 
mioroscopists, some of whom now lay claim 
to the honor of inventing it, while one mi- 
croscopist of note, who had employed it 
some ten years ago, considers it of very 
little value. It seems to us, however, that 
if there is any great merit in the device, the 
only person to whom the microscopic pub- 
lic owe thanks for it, is Mr. Bramhall. The 
other inventors have taken no pains to give 
it to their fellows, or to have it manufac- 
tured and placed in market Mr. Bramhall 
promptly handed it to a well-known micro- 
scope maker, and rendered it accessible, in 



its best condition, to every one. He then 
published a description, with figures, in a 
journal of large circulation, and so told 
almost every one interested, just where they 
might get it. 

The simultaneous invention of a particu- 
lar device by several different persons is 
nothing unusual. Neither is it uncommon 
for an invention which in its earlier form 
was rude, inefficient or inconvenient, to be 
brought forward at a subsequent period and 
and be generally accepted. In one sense 
there is nothing new under the sun; in a 
higher and better sense, every day sees 
something new. 

The invention of the nose-piece is gener- 
ally attributed to Mr. Brookes; it is called 
by his name, and he gets the credit of hav- 
ing invented and introduced it, and justly 
so. But we had in our possession, a short 
time ago, a London microscope, made about 
the close of the last century, which possessed 
a very elaborately constructed nose-piecel 

We have now before us a book which was 
published nearly two hundred years ago, in 
which there is an engraving and description 
of a binocular microscope. In the same 
work there are figures of telescopes, or» 
rather, opera glasses, in which the distance 
of the two * tubes from each other can be 
regulated to suit the distance at which the 
eyes of the observer are placed apart— jnst 
as we find in the modem binocular micro- 
scope. But all this does not detract one 
iota from the credit of the men who hate 
given us the modem binocular. In order 
to have the credit of an invention, the in- 
ventor must not only present it in a usable 
form, but he must so publish it that other 
workers can avail themselves of its advan- 
tages. This Mr. Bramhall has done, and 
this the others left undone. 



— An international congress is shortly to 
be held in Switzerland for the purpose of 
^ding out the best means of destroying the 
phylloxera, the dreadful parasite which has 
for some time past ravaged the French vine- 
yards, and is spreading itself into Switzer- 
land. 
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List of Microscopical Societies. 

IN our Jane isane we will publish as com- 
^ plete a list of the microscopical societies 
in the United States as we can obtain. 
Those of our subscribers who will send us 
the localities of new societies and names of 
offioers, or any corrections in former list, 
will confer a great favor. 
■ • ■ 

Instruction in Microscopy. 

IT gives UB great pleasure to be able to 
^ say that the notice in our last issue has 
called forth a response, and that a gentle- 
man who comes to us well recommended as 
an expert mioroscopist has agreed to make 
a beginning provided he can find a class of 
not less than twelve. We should think that 
there would be no difficulty in finding that 
number. According to promise, we publish 
his card in another column. 
• • • — 

— Prof. T. B. Comstock, of Cornell Uni- 
versity, proposes to make an educational 
tonr of the lakes, starting from Buffalo or 
Cleveland about July 5th. Several able 
teachers of zoology, botany and geology 
are expected to accompany the expedition, 
and give the students the benefit of their 
knowledge. Prof. Comstock may be ad- 
dressed at Ithaca, N. Y. 

•-•-• 

~ At a recent meeting of the Academy 
of Natural Sciences, at Philadelphia, Prof. 
Leidy stated that he had observed a seeming 
phosphorescence of the water during cloudy 
afternoons, which he had since found to 
depend upon the presence of small crus- 
taceans which reflected the light from min- 
ute mirror-like appendages. 

•-#-. 

— At a recent meeting of the Academy of 
Sciences, at Philadelphia, Dr. Leidy exhib- 
ited a specimen of a tape-worm said to have 
been taken from the inside of a large cucum- 
ber. This was the first time he had heard 
of one of these worms having been found in 
a vegetable. It had all the characteristics of 
a true tape-worm, but belonged apparently 
to an unknown species. The ovaries, con- 
taining rot^d yellow eggs, were confined to 
the anterior extremity of the segment. 
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Life of a Seotcli Naturtilist — Thomas Edward. 
Associate of the LinDsan Sodety. By Samuel 
Smiles, author of "Self-Help," etc. With por- 
trait and iUustratioDS by George Reid, A. B. d. A. 
New York: Harper Bros. 

Aside tiom the interest which this book will have 
as the biograiphy of one whose whole life seems to 
have been a continnous train of queer adyentures, 
strange misfortunes and ultimate success, it must 
prove of great value as a study to those who are 
interested in the education of the young. We have 
here a boy who, apparently, from pure love of 
animals of all kinds, watches their habits, ob- 
serves their peculiarities of form and structure, 
and through innumerable difficulties becomes a 
most expert working naturaUst. He seems to have 
been able at a single glance to detect specific differ- 
ences in the objects which came under his noticp, 
and consequently, while allowing the common 
specimens to pass by, he was sure to single out 
anything rare or unusual. The result is that he 
has added a very large number of species to those 
before known to inhabit the district in which he 
resided. 

This power to detect different species and varie- 
ties seems to be inherent in some men. We have 
known those who had made a study of natural his- 
tory all their lives, who seemed to be very deficient 
in this respect, and others who had had no special 
training who were very expert. The life of Ed- 
wards forms a valuable study for those who are in- 
terested in this subject. 

But aside from its higher teachings, the book, as 
a mere story, is a most absorbing one for both 
young or old. At times it is pathetic to the last 
degree, while the very next paragraph may be of 
the most mirth-provoUng character. Wherever it 
is known it will be read. 



A Brief Paper on tlf Use and Kdneatlonal 
Valve of Simple Mieroeeopes, and the Field 
Naturalists' Microscope in Particular. 
The author of this little pamphlet has done good 
service to the cause of microscopy, for although his 
brochure is devoted chiefly to the purpose of making 
known the excellences of a special instrument, this 
does not detract one iota from the sound common 
sense which pervades the entire work, the directions 
in which maybe applied to any simple microscope. 
The term "Field" microscope contains a sort of 
pun— the instrument being intended for field use 
and being also made by Mr. Fidd, of Birmingham, 
the well known manufacturer of the Society of Arts 
Microscope. 

The Field microscope is a simple microscope with 
a stand sofficiently large to be firm and convenient. 
The lenses are evidently simple lenses, though no 
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description is giTon of their character or power. 
The arm which carries the lenses is moyed up and 
down by means of a rack and pinion, and the in- 
strument is famished with an animalcule cage, 
stage forceps and bulls-eye condenser. The price 
of the whole is £1 5s. in deal (pine), and £1 10s. in 
mahogany. It must form a Tery cheap and con- 
Tenient dissecting microscope, if the optical part is 
of good quality, which, we have no doubt, it is. 



TRANSAOTIOKS OF SOCIETIES. 

Noxx.~It will afford ns great pleaanre to publish notes 
of the transactions of any of our mlerosoopioal societies. 
The limited space at onr command precludes the in- 
sertion of lengthened acoonnta of mere busineas details. 

BuAalo Mloroeeoplcal Society ..-At the annual 
meeting of the BufGdo Microscopical Club, held at 
the house of Dr. L. M. Eenyon, quite a large num- 
ber of ladies and gentlemen were present and the 
exercises were of the most sgreeable kind. The 
President, Dr. Hadley, being detained at home by ill- 
ness, Dr. Eenyon was chosen President pro tern, and 
after reading the minutes of the last regular meet- 
ing the Secretary presented the following report of 
the transactions of the club during the past year: 

The B. M. Club was formally orgam'zed on the 17th 
of February, 1876, with 12 acuve members. To 
this number 16 have been added, the resident 
fellowship consisting at present of 28 resident 
members. The regular meetings have been con- 
tinued without interruption through the year, and 
have been attended by at least the constitutional 
quorum necessary for the formal transaction of 
business. These meetings have all proved hi- 
teresting and indicate decided progress in micro- 
scopical work and studj. At each meeting it has 
been the duty of some member, previously ap- 
pointed for the i>urpose, to read an original paper 
on some appropriate subject, thus securing for each 
evening some suitable topic for general comment 
and discussion. The following is a list of the papers 
thus far produced, and directed to be filed for refer- 
ence or publication: 

By Prof. D. 8. Eellicott— 1. A systematic view of 
the growth and structure of the Diatomaces. 2. On 
a new species of Argulus found by bim on the Lepi- 
sosteus. 3. Some notes on the Diatomaceie of the 
Niagara water. 4. Notes on the Spermatozoa of 
Lumbricus. 

By Dr. Lucien Howe on the optical principles of 
tbe microscope. 

By Mr. Jas. W. Ward. 1. On the penetration 
and light angle of tbe high power objectives. 2. On 
a new method and diagram for measuring the 
divlBion or refraction angle of light passing throui?h 
different transparent substances. 3. On Micro- 
phytflB, or the minute vegetal forms found in stag- 
nant and runninff waters. 

By Dr. H. B. Hopkins, on human eoithelial cells. 

By Mr. Henry Mills. On certain vital and molecu- 
lar motions in living water, and a new chromic 
method of viewing them. 

By Dr. George £. Blackham. On tbe visibility 
of the tines of Noberfs 19th Band (X 640), in rela- 
tion to their usual angle and apparent distance. 
(This paper has been smce published in the Medi- 
cal Kews.) 

By Mr. Geo. Fell. On the life history of the 
Acarinse. 



All these papers were accompanied bv diagrtms, 
and oarefnuy executed drawings, and black-board 
illustrations, and were the occasion, severally, of 
considerable instructive discussion. 

Perhaps the most interesting occasion in the bis- 
tory of the club was its reception at the roouiB of 
the Grosvenor Library on the evening of the 2itL 
of August last, of the Microscopists and their 
ladies and friends In attendance at the annual w&- 
sionof the American Association for the AdvsDcc- 
ment of Science. The invitation of the dnb threw I 
together on that occasion a numerous and pleaaaot I 
company, among whom were many distinguished | 
leaders m microscopic science. Many of these i 
favored the club with interesting remarks and orig- 
inal notes, and altogether the conference was m 
every respect gratifymg. fraternal and memorable. 

This brief glance atlhe results of tbe first year 
of our organization not only affords us pleasure and 
•atisfaotion, in view of the really respectable 
amoimt of work we have, in our unobtrusive way, 
been able to accomplish— besides having put our- 
selves, as a body, into living and tangible fellow- 
ship with kindred associations throughout tbe 
country, with whom we stand on cordial and recip- 
rocal terms; but it affords ample promise and cod- 
fldence for tbe future success and permanence of 
our undertaking. It is pleasant to consider, fur- 
ther, that we enter upon the second year of our 
existence with eveiy assurance of the conttnuance 
of that spirit of of harmony and good fellovehip 
which has so far and so conspicuouiuy characterized 
our undertaking, and as well with every prospect of 
still more api)reciable results from our studies and 
observations in the captivating field of inquiry to 
which, by covenant ana inclination, we are as indi- 
viduals and as fellow-students mntuaUy pledged 
and devoted. JAS. W. WARD, Secretary. 

A letter fh>m the Microscopic Club ofBrassiU, 
Belgium, was read, inviting exchanges. 

The club then proceeded to the election of of- 
ficers for the ensuing year, and the following geo- 
tlemen were selected: President, Dr. Lucien Howe: 
Secretary, Jas. W. Ward; Advisory Council, Dr. 
Henry Mills, Prof. D. 8. EeUicott and Mr. 0. E. 
Fell. 

The regular business being over, the ladies vere 
called in, and viewed a large number of objects 
through the microscope, among which may be 
noted: Demodex foUioulorum; microscopici writiog 
with a diamond; ArachnoidiMcus Ehrenhergii in situ 
on seaweed; Chara, showing circulation; section of 
bone; section of tooth; crystals in cells; polarisccpe 
objects; young fish, showing beating of the heart: 
skin of a dipterous larva; scales of lepisma; eqoise- 
tum spores; lung of frog; living Arg%d\u^ (n. a.); 
spores and seeds of marshmallow; Niagara liTer 
diatoms, etc. 

After viewing the objects for a while, the com- 
pany were informed that Mre. Kenyon wished to 
see them in the dining room, where they founds 
collation waiting. This they discussed witboot 
the use of the microscope, and with a relish. After 
returning to the parlor the microscopes were used 
for a short time, and the company then adjourned 
with pleasant recollections of the first anooil 
meeting, and very kind regards for the host and 
hostess. 
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San Fntnelflco MlercMeopIcal Booiety— A 

Kgalur meeting of this Society was held on Thnrs- 
dar eremog, March 16, with Vice-President Henry 
C. Hyde in the chair, and a fine attendance of 
active ind other memhers. 

Acquisitions to the Lihraiy were announced hy 
the Secretary in the way of the March nmnber of 
'he American Naturalisl^ Febrnary nnmber of 
AnuavN Joubnal of Micboscofy, and copies of 
.Voture, by subscription; also "The Germ Theory 
of Disease,*' Maclagan, by parchase. 

Mr. H. G. Hanks presented a sample of vegetable 
iubstance found on the beds of dried-up lakes in 
the deserts of Arizona and Southeast California. 
He stated that some parties here had conoeiyed the 
ides that paper could be made of the material, 
which was white and cottony in appearance. An 
ex&min&tion with the microscope showed the fila- 
oeots to be composed of cells loosely jointed. The 
whole mass was bat a collection of interwoven fila- 
meots of confervs, which had lived during some 
flood of water, and as the lakes became dry, were 
left to be blown about by the winds, and as they 
ire often found apparently descending from the 
ikj, have been named a^rophytes, though formerly 
regarded as of meteoric origin. It would be but a 
vute of capital to endeavor to manufacture paper 
of a material which has no fibre, though perhaps a 
klUike body might be obtained. A slide, with a 
portion of the filaments, was examined, and the 
fnbject of its being of no value for use as a paper 
outerial, being plainly evident from a microscopical 
eiaiDination of its structure, led Dr. Edwards to 
■peak of the popular idea regarding the rice-paper 
oommon with us, and to the fact that it was not 
QUfiofactured, as paper is usually— in fact, not 
maonfttctured at all, but only shaved ofi" in thin 
iheets from the pith of the ArdUa papyriferaf a 
Chinese tree. Quekett first discovered that this 
P&per was composed of natural parenchymatous 
tiune by the application of the microscope, and 
(liiliroved the assertion of many who even went so 
&r as to assert that they had seen the tissue manu- 
fietored as our common paper is made. 

This reference to popular fallacies induced Mr. 
dilute, later in the evening, to refer to a matter 
vhich thousands believe to be true, regarding the 
piodaetion of long, slender worms from horse-hairs. 
He did so from the fact that but recently an other- 
vise well-informed gentleman of San Francisco not 
0&I7 asserted that horse-hairs, when placed in 
v&ter, would undergo a peculiar transformation, 
ud become worms or snakes, but Insisted that he 
1^ performed the miracle himself, and would do 
^t again and bring them to him as an evidence of 
the truth of his theory. He has not yet done so; 
bat as the general diffusion of knowledge should be 
eonstantly presented through the medium of the 
B^ipapers and scientific journals, we give some 



data that Mr. Klnne mentioned, as an item of gen- 
eral interest: 

M. Yillot, of France, some time since published a 
memohr, which entirely cleared up the life-history 
of these curious beings, and when we state that one 
of our common species ( Gordius varius) lays about 
600,000 eggs, it will be seen that there is no wonder 
we find them occasionally creeping through a faucet 
not supplied with a strainer of some sort. Strings 
of the ova are noticed in water in Autumn, some- 
times fifty feet or more in length, and being swal- 
lowed by insects, are encysted therein, in turn to 
be snapped up with their host by some little fish, 
or camiverous beetle, where they are set free and 
encysted again in the intestines. A transforma- 
tion after some months causes them to be able to 
reach the water again, where great changes take 
place, and when about two inches long they turn 
brown and begin to move. The Oordius aquaticuSf 
our common hair-worm, grows lo be about a foot in 
length, and is found in many animals. As it is a 
popular belief in certain parts of Europe that they 
live In man, and that they may be Introduced into 
the syBtem in drinking water firom pools or brooks, 
or in eating fish not properly cooked, it behooves 
every one to be on the safe side, order their fish 
well done, and strain their Spring Valley or other 
water before drinking. 

Dr. Mouser exhibited one of the most beautiful 
forms of nosloc known, in which the beaded fila- 
ments are arranged in a spiral form, and were 
found fioating on the surface of the outlet of Lake 
Merced. 

Mr. Langstroth added to the general interest of 
the evening by exhibiting a Serpula, brought down 
for the, occasion from his marine aquarium. The 
curious little animal was In good humor and pro- 
truded Its cirri from the contorted calcareous tube 
in which it lived in a way to show all the manner of 
its obtaining food and raiment, so to speak, from 
its native element. 

Mr. Hyde brought up a subject of great interest 
to all, by exhibiting a number of branches of lupin 
destroyed by the larva of some Insect, which he 
had obtained from Mr. Pritchard, Superintendent 
of Golden Gate Park. The ravages of this insid- 
ious little foe are becoming apparent in a very 
alarming manner, some twenty acres of the lupin- 
covered sand-dunes of the park being destroyed. 
The blight was first noticed some six weeks ago, 
and rapidly spread fh>m several well-defined 
patches. With the Infected branches, Mr. Hyde 
presented four vials, each containing forms of 
Insect life thought to be obnoxious. 

The fiy found most numerous on the healthy and 
diseased plants, and supposed by Mr. Pritchard to 
be intimately connected with the trouble, was at 
once counted out, as well as the second Insect 
noted. The third, on a casual examination, bore 
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some of the finger-marks of thoM pests of the agrl- 1 Specimens of the marbles, granites and minenU 
cnltnrist, the OuroulionidcB^ of which there are | <>' Vermont, in exchange ft« Western minenls, or 



some 10,000 known species; but, on further exam- 
ination, Mr. H. Edwards decided it to be the ac- 
tive pupa of the second. He ftirther stated that 
the larva, which was tunnelling its way in such 
numbers up through the pith of the branches, de- 
stroying the shrub and Jeopardizing the well- 
directed efTorts of the Park Commissioners to re- 
claim the sandy wastes, would no doubt be found in 
July, or thereabouts, to develop into one of the 
smaller NoduidcB, or night-flying moths, which 
seem to delight in bad deeds. The cabbage cut- 
worm is the larva of ^^rotw deoasTator, one of the 
2,600 species of its kindred, and serves as an exam- 
ple of what trouble they can cause. Feeding, as 
this new pest does, on the very heart of the plant, 
there is no way to become rid of the trouble but 
cutting down every infested pUnt, burning them, 
and thus lessen the p#oduction. Those already at 
work are domiciled beyond the reach of the turkey 
remedy proposed by Mr. Edwards some two years 
ago, and carried out with manifest improvement to 
the lupins, at which time the leaves were being 
destroyed by the larva of a small butterfly. 



EXCHANGES. 



good fossils; minerals and fossil woods from the far 
West specially desired. Dr. Hiram A. Catting, 
State Geologist, Lunenburgh, Essex county, Yt. 

Slides of pollen of Agave Americana and other 
southern United States flowers, for any veil 
mounted objects. Mat. Stuart Beatd, Box 1817, 
New Orleans, La. 

For sections of Oharob Seed, for the polarisoope, 
and of Mowa Seed, showing oleo-resin glsnds, send 
other eood objecto to B. H. PhiUp,a8 Prospect 
street, Hull, England. 

Wanted, \n exchange for diatoms from northern 
Wisconsin and Michigan, any well-mounted objects; 
marine diatoms preferred. W. H. Titus, M. D., 
Shawano, Wis. 

Bott*s eggs, upon horse habr, mounted, (pretty ob- 
jects); also kangaroo and other hair, mounted, is 
exchange for other interesting mounted matter, 
send Ust. Ohas. S. Shultz, Hoboken, N. J. 

Slides of flue sand, consisting of quartz, garnet, 
magnetite, hornblende, etc, from oeach at Lake 

Geoi 

Wm, 



Subscribers who have a surplus of hiteresting mi- 
croscopic material, or objects in any department of 
natural science, which they wish to exchange, may 
announce it. without charge, in this column. The 
following rules must be observed: 1. The privilege 
of announcing an exchange is confined to sub- 
scribers. 2. ExoHANois only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
carefbl about the address. 

Bermuda shell sand, composed entfrely of foram- 
iniferal and other Bhells, with coralines and sponge 
spicules. Very interesting for low powers and 
opaque specimens. Address 0. C. Memman, Boch- 
ester, N. Y. 

Slides of diatoms containing Stauroneis Phosni- 
centeron, Oymbella Ehrenbergii, Circulare Gon- 
phonema, Navicula, etc.. in exchange for any well 
mounted object. William Beadio, (Hmerville, 
Bockland County, N. T. 

Wanted, one of the famous Barton buttons; must 
be in good condition. Will give either money or 
good exchange. E. W., Box 4,876, New York. 

For Daphnia pulex, send other unmounted ob- 
jects— Polycystina especially— to A. Y. Moore, P. 0. 
BOX 68, (3oldwater, mch. 

Wanted, good slides of vegetable or other ob- 
jects, for sections of Japanese coniferous woodfh)m 
Japanese Dwelling, Centennial Exhibition. E. Pen- 
nock, 805 Franklin street, PhiUdelphia. 

Wanted, slides of pathological or anatomical pre- 
parations, in exchange for diatomacean fossil and 
other well mounted objects. Ghas. Oaylord, Bf. D., 
Otsego, Allegan County, Mich. 

Slides of Arachnoidiseus Ehrenbenrii, in tUu, on 
seaweed from Santa Crux, CaL, fbr o&er mounted 
objeets. C. Mason Kin&e, No. 432 Gattfomia street, j 
San Francisco, CaL I 



quartz, garnet, 

,^w..«w, uv»Mwi»aauv, vMi., Mvoi Desch st Lftkc 

)rge, very beauUftil, for other mounted objects. 

I. W. Ghriffin, Lynn, Mass. . 

For specimens of Oomstock ores (Iff— 25), or 

crystals of rare chemicals for polariscqpe, mounted, 

send diatoms or foraminifera to F. H. &igel8, M.D., 

Yfrginia, Nev. 

Wanted, well-mounted specimens, for slides of 
American Podura mounted whole, and scales of 
^me. Address G^eorge W. Fnes, Friendship, 
N. Y. 

Wanted in exchange, well mounted Bpedmens for 
mounted sections of either lung or kidney speci- 
mens, showing perfect minute anatomy of theie 
organs. Also, injected sections of hunaan stomach, 
mounted, for other histological specimens. C. £. 
Nichols, M. D., 14 Fourth street, feoy, N. Y. 

Slides of fossil diatoms ftt>m Nova Sootia, for any 
other mounted objects. G. C. G., Box 2055, Bock- 



,^ - - ring qua 

other well-mounted objects. 
Milford, Mass. 



S. B. Hatch, Box 855, 



"Bough** material, or mounted slides of Lake 
Superior Diatoms, for other microscopie objects. 
Dr. T. U. Planner, Springfield. Mo. 

Wanted, slides of diatomacee or foraminifera in 
exchange for pathological preparations. George 
A. Piersol, 1,110 Spring Garden street, Philadelphu, 



BOOKS -WABTTBD. 

Dr. Fleming's book on " Blood Stains in Criminal 
Trials"— Pittsburg, 1861. Also any other work on 
detection of blood stains. 

Pritohard's Infusoria. Edition of 1861. 

Brunet, Manuel de Libraire. Last edition. 

Hassalrs " Fresh Water Algas." 

Smith's "Synopsis of the British DiatomaceiB." 

Faraday's '^Electrical Besearches.'* 8 vols. 

"Botany of the State of New York." 2 vols., 4to. 

Holtzapfel*s " Mechanical Manipulation." 

Ehrenberg's "Mikro Geologic." 

Ehrenberg's " Die Infusions Thierohen." 

Williamson's Becent Foraminifera. 

Pritohard & Goring's Works (any vols.) 

Hook's " Micrographia." 

Caipenteron ^vForaminifera." 

Address, stating price, (which must be lowj 
E.W., Post Office box 4,875, New York. 
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On Microscopy in the United States. 
Bt Henbt Obouoh, F. B. M. S. 

T has been suggested to 
me by our Secretary that 
some aoconnt of the mi- 
croscopes exhibited at 
' the Oentennial Exhibi- 
tion lately held in Phila- 
delphia, and also of the 
present condition of mi- 
croscopy in the United 
States, wonld be of in- 
terest to onr members; 
and although feeling 
rather diffident in offer- 
ing my opinions upon the 
subject, from the fact of my being an ex- 
hibitor, perhaps I may be excused for doing 
80, in default of any remarks being offered 
by others better qualified, or having a more 
extended experience. 

I propose, therefore, first to notice the in- 
struments exhibited by makers of the differ- 
ent countries represented — premising that 
some w^U-known and respected makers, both 
American and European, were unfortu- 
nately absent — and then io ask your atten- 
tion to any novelties in detail or construc- 
tion that occur to me as worthy of remark, 
taking them in accordance with the respec- 
tive value and importance of the various 
exhibits. The countries represented were 
England, America, France, Germany, and 
lastly Japan. With respect to those ex- 



hibited by English manufacturers, it will 
not be necessary for me to describe instru- 
ments so well known to you as those manu- 
factured by Messrs. Beck, Dallmeyer, Boss, 
and mysdf, comprising the English ex- 
hibitors. It will be sufficient to observe 
that Messrs. Boss & Go. exhibited some 
twenty; Messrs. Beck about twelve; Messrs. 
Dallmeyer two, and myself sixteen; includ- 
ing, with one exception, every form of stand 
manufactured in England and together 
being more than twice the number ex- 
hibited by all other countries included. 

The American makers represented were 
Messrs. Zentmayer, J. W. Queen & Go., 
the Bausch k Lomb Optical Go. (with 
whom is associated Mr. Gundlaoh), and Mr. 
Wm. Wales, who exhibited a few objectives 
only. Messrs. Zentmayer exhibited some 
nine microscopes, Messrs. Queen & Co. 
about six, and the Bausch & Lomb Optical 
Go. three or four, the latter having but just 
commenced the manufacture of this instru- 
ment- 

Amongst the French exhibitors were 
Messrs. Nachet & Sons, who exhibited some 
five or six instruments. Those remaining 
need scarcely be specified individually, the 
microscopes shown being of that inferior 
class usually supplied to their unfortunate 
victims by those whom I may, perhaps, 
be permitted to term " Shopticians," and 
which, I am afraid, more often create a 
prejudice against, than a taste for, the prose- 
cution of microscopic investigation. 
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The odIj microsoope of German mannfao- 
tore that came under my notice were those 
shown by Ploessel, who exhibited a few on 
the ordinary Continental model 

While examining the wonderful exhibit 
made by Japan, I was fortunate enough to 
stumble oyer a miorosoope of reritable Jap- 
anese manufacture, which, howeyer, had 
been damaged in transit As a specimen 
of workmanship it could not be said to com- 
pare favorably with those shown elsewhere. 
This might xxissibly be due to the fact that 
the maker was especially unlucky in the 
pattern before him; evidently one of the 
most coarsely made and finished instru- 
ments of London manufacture. The opti- 
cal portion of the instrument was, as could 
only be expected, of the most rudimentary 
character. An attempt had been made to 
imitate the construction of the eye-pieces, 
and the objectiTes were roughly made single 
lenses. The maker, however, had very 
wisely only provided the fittings for the 
polaxiscope, the Nicol prisms being evi- 
dently too much for him. 

After a careful examination, however, of 
the admirable educational system, some of 
the results of which were exhibited by the 
Japanese Government, there cannot be 
much doubt that the microooopes next 
placed on exhibition by Japan will be less 
open to critioiBm. 

The point, however, which occurs to me 
as being of the most importance to note, is 
the direction in which the construction of 
the microscope is developing; whether, as 
we are sometimes told, very dogmatically, 
English microscopes are a mistake, binocu- 
lars being an especial delusion, and the Con- 
tinental model that which is eventually to 
carry all before it Well, comparing the 
respective exhibits, it is somewhat comfort- 
ing to those who, Uke myself, have consist- 
ently held that tiie Jackson model and its 
developments are those which give the beet 
results <* all round," to find that the English 
and American makers — ^who, I presume, 
like other manufacturers, make and seU 
what they find to be most in demand — 
have almost entirely adopted this form for 



all instruments to which accessory aparatns 
is requied to be applied. 

It is essential that this distinction Bhonld 
be noted, because, if you enquire of the 
enthusiastic supporter of the OontmeDtal 
model, you will find that he rarely, if eyei— 
for his particular class of work— requires 
more than the most elementary form of 
stand, and he often knows absolutely noth- 
ing about the proper illumination of an 
object^ the amount of dogmatism displayed 
being, as usual, in exact proportion to the 
observer's ignorance of the subject He 
knows that to see something of a trans- 
parent object he must make use of the 
mirror, and that it is of advantage to apply 
a condenser when ftTamining an opaque 
object The polariscope is looked upon as 
altogether beneath notice, being only fit for 
the amusement of children. Dark ground 
illumination ! Well, it does not do to pro- 
fess absolute ignorance, but if you hand 
our observer a Wenham's paraboloid, and 
ask him to apply it, his helplessness is at 
once apparent 

Possibly you may think this an exaggera- 
tion, but I can oidy assuze yon that suoh 
cases have come under my notice again snd 
again, one of the latest instances being that 
of an eminent Gernmn miaroscopist, who 
assisted in examining the mioroaoopes on 
exhibition at Philadelphia, and who from 
the first loudly proclaimed the usdessneflB 
of binoculars, and the absurdities of Eng- 
lish microscopes in general, bat whom we 
afterwards found out had never used one, 
and who also had never heard of dark 
ground illumination. As the result, how- 
ever, of his experience there, his views were 
considerably modified. 

In comparing stands of American and 
English manufacture, there are one or two 
points of difference in general construction 
that are worth attention, the most notice- 
able, perhaps, being that in the American 
patterns the <*limb" is generally supported 
upon a single pillar; whereas the Engliih 
makers, with one exception, find the double 
uprights or pillars more often preferred. 
The stages of the American instruments are 
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generally made of glass, and without oon- 
centrio rotation or mechanioal adjustments; 
whereas, as you are aware, the majority 
of English microsoopes are now made with 
rotating stages, and a large proportion are 
also provided with mechanical adjustments. 
American makers have also generally adopted 
a mirror stem, hinged, so as to give a late- 
ral movement to the entire fittings of the 
mirror, thus providing an extremely con- 
venient method of obtaining an exceedingly 
oblique illuminating penciL 

Mr. Zentmayer and Mr. Gundlaoh also 
exhibited a substage arrangement, which 
was mounted in such a manner as to give a 
lateral movement to the entire substage and 
mirror, the advantage claimed being, that 
as the axis upon which it swings is so placed 
as to be as nearly as possible level with the 
apper surface of the slide upon which the 
object under examination is mounted, better 
results are obtained where an oblique illum- 
ination is required with an achromatic con- 
denser. Messrs. Boss and Mr. Zentmayer 
both exhibited portable microscopes of ex- 
tremely ingenious construction, but need- 
ing diagrams to render them intelligible. 
I may, perhaps, here be permitted to state 
that my own oenteriujg^ adjustments, with 
which my best stands are now provided, 
were claimed by two American manufac- 
torers, but in both oases the claim was 
proved to be without foundatioi). 

The accessory apparatus exhibited being 
of the usual character, and presenting noth- 
ing calling for especial remark, it is not 
necessary for me to occupy your time by 
giving any detailed account of it. I had, 
however, the pleasure of receiving many 
valuable hints respecting the improvement 
and modification of some of the accessories 
from Dr. Woodward of Washington, Dr. J. 
O. Hunt and Mr. Holman of Philadelphia, 
Dr. Ward of Troy, and other microscopists, 
vhich, when I have had an opportunity of 
<!&rrying out, I hope to submit to your 
further notice. 

With respect to the objectives exhibited, 
I cannot but feel that I am here approach- 
ing a rather delicate topic, as, if manufac- 



turers of microsoopes are a little weak upon 
any subject, it is upon the point of the 
immense superiority of objectives of their 
own production over those supplied by their 
competitors; and I am sure, therefore, that 
you will agree with me in referring those 
requiring further information to the pub- 
lished reports of the judges. 

Mr. Walmsley, of the firm of J. W. Queen 
& Co. ; Dr. Beattie, of Baltimore, and Mr. 
Edmund Wheeler, of London, were, I 
believe, the only exhibitors of prepared 
specimens for the microscope. The latter 
gentleman exhibited an excellent series, in- 
cluding some very fine transparent injec- 
tions. Mr. Walmsley and Dr. Beattie both 
submitted some very excellent specimens of 
the double staining of vegetable tissues, a 
subject to which considerable attention has 
been devoted in the United States. I have 
the pleasure of submitting to your notice 
some very beautiful preparations of this 
description, mounted, and kindly presented 
to me by Dr. Hunt, of Philadelphia, which 
will be found to illustrate vegetable struc- 
ture in a remarkable manner. As examples 
of mounting they are unsurpassed. 

In a country possessing such enormous 
deposits of Diatomaceous earth, it is only 
natural that considerable attention shonld 
be devoted to tha collection and preparation 
of these— to many — fascinating structures. 
Pond life, however, is a subject with which, 
to my surprise, I found very few micro- 
scopists whom I met in America at all ac- 
quainted, Volvoo! gJohator being an un- 
familiar object to the majority. I cannot 
help thinking this is due, not to a deficiency 
of material, but to want of training in col- 
lecting, such as that afiforded by the excur- 
sions of our Olub. 

Mioro-photogpraphy, no doubt owing to 
the infiuence exerted by the example of Dr. 
Woodward, is much more extensively em- 
ployed than in England, and, there can be but 
little doubt, has had considerable infiuence 
upon the construction of American objec- 
tives, especially in the increase of the angle 
of aperture of the higher powers. Whether 
this is an unalloyed advantage is, I think, 
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legitimately open to disouBsion* With the 
opportunities I have had during the past six 
months, I will only say, for myself, that I 
think there are other and important direc- 
tions in which the energies of those engaged 
in the manufacture of objectives can be 
more profitably employed. 

In conclusion, I think we scarcely realize 
how closely and with what interest every- 
thing relating to the advancement of micro- 
scopic science occurring here is followed by 
our American cousins having similar tastes 
with our own. From the fact of my visit 
taking place in the summer and autumn sea- 
sons, during the greater part of which time 
the societies generally are not in session, I 
had but few opportunities of attending 
meetings, but I had the pleasure of meet- 
ing in course of my stay a large number of 
the working microsoopists from all parts of 
the Union, and I must say I was surprised 
to find so thorough an acquaintance with all 
that is passing amongst us. I also wish to 
take this opportunity of tendering my 
hearty thanks for the boundless hospitaliij 
displayed, and the anxiety shown to render 
eveiy thing as agreeable as possible, in what- 
ever direction one might happen to travel. 
To Dr. David Hunt and Professor Sharp- 
less, of Boston (President and one of the 
Vice-Presidents of the Boston Micro- 
scopical Society), my warmest acknow- 
ledgments are due, and should any micro- 
scopist desire to enjoy an especially good 
time, I should strongly recommend him to 
spend his vacation, if possible, in the 
United States. — Jour, Queketi Microsct^ical 

Club. 

••^^^ 

The Carpet Beetle. 

THIS destructive pest has become quite 
common in New York and vicinity. In 
Paterson, N. J., it has caused great loss and 
annoyance in many households. Those 
who have been accustomed to deal only 
with the ordinary moth, do not always un- 
derstand the " ways that are dark " of the 
new invader. In the case of the moth, we 
see, flying about in the twilight, a little 
creature which every one knows and is 



ready to kill, although it is not the motk 
that does the damage, but her progeny, in 
the shape of a minute caterpillar, which not 
only feeds upon woolen goods and furs, bat 
forms a case of the same materiaL In 
the case of the carpet beetle, it is the 
larva or caterpilhir that is generally ob- 
served, and not the parent Few persons 
are familiar with the latter, and therefore 
she often escapes, simply because she is un- 
recognized. The parent of the carpet de- 
stroyer is a small beetle which varies in 
color, being sometimes spotted with bright 
red, and at others a dingy brown. When 
disturbed they roll up into a ball, and re- 
semble grains of ordinary dirt, and in this 
state they are often swept up and thrown 
out uninjured, only to make their way again 
into the house, and prove more desbmotiTe 
than ever. Therefore, we would strongly 
urge our lady friends who are annoyed with 
these little destroyers to carefully bum all 
the sweepings of rooms infested by them. 
Especially is this necessary when the car- 
pete are taken up or closets cleaned out 
If you see a lot of small, dark-colored, egg- 
shaped bodies, pick one up and examine it 
You will find it has head, antennsd, legs, 
and all necessary organs, and if you valne 
your domestic comfort, show it no mercy. 
And to make sure of them all, just burn up 
all the sweepings and dust; or if you object 
to this, then scald them most thoroughly 
with boiling water, in which a liberal dose 
of good washing soda, potash lye, or soft 
soap has been dissolved. 
• • • 
Fossni Antb.— Mr. S. H Soudder has 
been working upon a collection of fossil 
ants from South Park, Colorado. Heer, in 
his work on the fossil insects of (Eningen 
and Badoboj, had found that most of the 
fossil ants discovered were winged females. 
It seems reasonable that this should be so, 
as the winged insects were most likely to 
fall into the water and be drowned, and 
especially the females, who are much more 
heavy-bodied than the males. In amber 
fossils most of the specimens of ants are 
workers. 
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Important Xotie^, 

We een no longer enpply complete seta of Volnme I in 
■heeia, but offer all tbe nnmbera except Nob. 1 and 4 for 
25o«nti, bymail. postpaid. We bave ou bund a few 
eomplete oopiee of Yolnme I, bandaomely bonnd in 
cloth, with gUt title, price $1.20. Volume I. bound, and 
tbe numbert of Yolnme II (aa issued) we will fnmlsb 
for $1.60 aa long aa our supply of Volume I laaia. 

The following gentlemen baye kindly consented to act 
•> ayent for thla Journal, and are authorised to reoeiTe 
rab«erlptlona sod adTertlaements: 
Ha. CEABtn SxoDDxm. 181 DeTonsbire Street, Boston. 
8. E. GAflKVO, Naturalists' Agency. Salem, ICaaa. 
J, 0. loiiaoirrH, OptioiaD. 88 State Street, Cbioago. HI. 
JuoB W. Quan k Co., 924 Chestnut St., Pbiladelpbla. 



The Journal as an Advertiiing Medium. 
An adTertiaer whose letter can be examined at our 
ottee writes us aa follows: **l baye reoeiTOd soTeral 
letters of inquiry, and it will please you to know that 
thongb I bSTO had adrertisements in other Journals also. 
•wry letter of inquiry refers to tbe Amkbican Joubii ai. 
or HioBoaooFX. This certainly demonstrates tbe value 
of the journal as an advertising medium." 



Foreign Stamps. 

f\F late we have received several foreign 
^ stamps from persons in this oountiy 
who desired some trifling matter. To such 
we would say that we do not care to accept 
foreign stamps from those who can procore 
U. S. stamps. Of foreign stamps we prefer 
English stamps, as we can use them readily. 
For others we have very little use. 

We are always ready to send any material 
we may have at our command to any one, 
whether they send stamps or not And the 
aame with the Joubnal itself. Any person 
that, for any good reason, such as living in 
an out-of-the-way place, or any other cause, 
(xm/io/ remit the subscription to the Joub- 
NAii, will he gladly placed on our free list, if 
they will notify us to that e£fect. But to 
those who are able and willing we would 
say: Send us U. S. or English money or 
postage stamps, and if you cannot get 



these, send money or postage stamps of any 
nationality. 

One thing more. Do not send stamped 
envelopes for material. Most material re- 
quires special packing and cannot well be 
sent in an ordinary envelope. Moreover, 
as we ourselves cannot possibly find time 
to do it, we have them done up in quan- 
tities at once, by young people whose 
time is not of much value. We have no 
desire to make money out of the mate- 
rial that we distribute, but as we cannot 
afiford to lose any, we expect each applicant 
to send us a clean three-cent stamp. Please 
make a note of this, as we shall not recur 

to it again. 

• • • 

Polycystina. 
'PVUBING the next ten days we shall send 
-^ to all who have applied for it a small 
quantity of Polycystina procured from Bar- 
badoes earth. In the samples sent out, the 
Polycystina are nearly pure, and the earth 
forms a very beautiful object when merely 
laid on a dark back ground. Those who 
wish to study the subject more carefuUj 
should isolate the different species, and 
mount them, either as opaque objects on & 
black ground, or as transparent objects. 
They may be caused to adhere to a glasa 
slide by means of gum water, to which a 
little glycerine has been added, or they may 
be mounted in balsam by the process given, 
for Eoraminifera in our January number. 
In the latter case they form exquisite ob- 
jects for black ground illumination by means 
of the paraboloid. 



A Question of Priority. 

IN a recent issue of the Cincinnati Medi- 
cal News, there is published a paper by 
Dr. Hunt, of Philadelphia, in which he 
reviews the exhibit of microscopes at the 
Centennial Exhibition. In this article he 
claims for Mr. Zentmayer, of Philadelphia, 
the entire credit of several devices connected 
with the microscope, amongst others the 
attachment of the diaphragm and other ac- 
cessories to the swinging bar which carries 
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the mirror, and io a note he says: " It is 
stated in the Naturaliai for December, that 
a firm from Rochester, N. Y., ' hinged ' the 
snb-stage bar at the level of the object, but 
the small stands exhibited by said firm at 
the opening of the Exhibition were not so 
made, neither had they any facility for 
registering obliquity. The firm in question 
did not grasp Zentmayer's idea at all, and 
hence can justly claim no priority of inven- 
tion." 

In this statement Dr. Hunt is in error in 
regard to the facts. To none of the small 
stands, by the firm in question, is this de- 
vice ever applied, and the large stands ex- 
hibited at the opening were fitted with the 
arrangement alluded to. In saying that 
'*the firm in question did not grasp Zent- 
mayer's idea at all," Dr. Hunt seems to 
imply that they took the idea from the 
Philadelphia maker, and were unable to ap- 
preciate it after they had it. 

Dr. Hunt is probably aware that Mr. 
Oundlach, formerly of Berlin, acts as super- 
intendent for the microscopical department 
of the Bausoh k Lomb Optical Company, 
and we think that in the minds of those 
competent to judge, there will probably be 
no doubt that, as a scientific optician, Mr. 
Oundlach is quite the equal of either Dr. 
Hunt or Mr. Zentmayer. 

Our own impression is that like many an- 
other valuable invention, this one was 
worked out separately by each of the makers 
in question. 

In the early part of 1876, Mr. Oundlach 
brought to the notice of the writer a micro- 
scope embodying this device, and its merits 
and defects were fully discussed at that 
time. We suggested that in order to secure 
perfection to its working, the stage should 
be inverted, the upper surface of the slide 
resting against the lower surface of the 
stage. But the conclusion was that while 
such complicated arrangements, including 
graduation, were very desirable for certain 
special investigations, they would make an 
ordinary microscope unnecessarily compli- 
cated and expensive. And we still believe 
such to be the case. I 



€i^xxt%pxAmtt. 



The Editor of the AmBZOJLir JonmMAL of Micbomopt 
doeenot hold himeelf reaponsible for opiBioni or ftdt 
stated by oorrespoodente. In this depurtment ire m- 
oord the widest liberty oonslatent with proper coortety. 

High Angles vs. Low Angles. 

J91 Am, Jour. Microscopy— Jn the January 
number of this jouma], there is an acooant of 
a meetmg of the Dunkirk Mlorosoopioal Society, 
and a short notice is there given of a paper 
read by Prof. J. Edwards Smith, in whioh he 
took the view that the high angles are best for 
all kinds of work. I regret that the abstract 
is so short, and while it is &r from my desire 
to criticize a paper, or the views of the writer, 
from such imperfect knowledge of it as I have 
now of this one, it cannot be taken amiss if I 
call in question some of the conclusions. 

In the first place, it is very questionable in 
my mind if the resolutions which the Professor 
exhibited, point to conclusions in any way op- 
posed to those generally received by working 
mioroscopists. Oertainly the resolutions were 
difficult tests for the glasses employed, and no 
one would expect to make them with low angled 
glasses. Is it not admitted by all microscopists 
that the resolution of diatoms and Nobert lines 
' require high angled objectives ? I believe it iB 
I Carpenter who says, that low or moderate an- 
I gles are to be preferred for almost every kind 
of work except resolution of diatoms. 

The mere fact that Prof. Smith has succeeded 
in resolving the objects mentioned with glasses 
of high angles, does not support his view that 
high angles are universally preferable, but only 
confirms the general testimony in this regard. 

Unfortunately the abstract in this journal 
gives us no information as to how Prot. Smith 
has been led to form his opinions so contrary to 
those generally accepted. It seems to the 
writer that it is time for the long fought battle 
between high and low angled glasses to stop. 
His own experience teaches him that for ordin- 
ary work, penetration is a requisite, but he 
does not deny the necessity of high angles for 
certain work. There should be no disagree- 
ment in regard to matters whioh any man of 
experience can test for himself, and the univer- 
sal testimony of our best authorities, i e. of 
men who have spent their lives in microscopi- 
cal work, is against Prof. Smith. 

As already stated, I do not wish to criticize 
what Prot Smith has said in his paper, but I 
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woald like to ask him why he thinks that <* most 
of the work in histology and pathology done 
with the 80 called * working lenses ' of narrow 
angle, wonld require farther attention, and 
with wide-angled objectiYes?'* (I quote from 
the report in the journal) If Prot Smith 
really means what this passage intimates, tiz., 
that the errors of interpretation are greater 
with low angles than with high, then it cer- 
tainly is a novel idea, to me at any rate, and it 
is well worth the carefbl consideration of micro- 
Boopists. 

The main object in writing this was to call 
more attention to the views of Prot Smith, and 
suggest that he put them in form so that they 
may be published in this journal. 

B. HiTCHOOGK. 

8 Beekman Place, New York. 



Classes in Microscopy. 

EiL Am, Jour, Microscopy— 1 think the ob- 
ject sought for by **one subscriber" in your 
last issue, might be accomplished by the forma- 
tion of a club or society by your New Tork sub- 
aoribers, (non-professionals) where the suc- 
cesses and fiailures of the members, as recorded 
from week to week, and the preparation of 
short papers on interesting topics, might help 
to attain the object sought. Subscbibeb. 

New York, April 24, 1877. 



an adapter 8i inches long, by which it was in- 
terposed between the object glass and its prin- 
cipal focus, and it is stated that the idea was 
received ftom the Bev. W. B. Dawes in the sum- 
mer of 1833. It would also appear from the con- 
text that an account of this lens was published 
in the Phil. Trans, for 1834. E. Abnouo. 

KeeseviUe, May, 3, 1877. 



Amplifiers. 

Ei, Am, Jour, JiTicroscopy —-The account of 
the transactions of the San Francisco Micro- 
scopical Society, published in Vol. I of your 
joomal, page 98, contains a notice of a commu- 
nication referring to Dr. Wythe*s amplifier, 
'* which consists of a double concave lens * * 
at the end of a tube about six inches long, at 
the other end of which is the ordinary negative 
eye pieee." The communication also states 
that Mr. Tolles has probably made these am- 
plifiers for the last nine years, thus conveying 
the idea (which seems to be correct) that this 
application of a concave lens to optical instru- 
ments, is of comparatively recent date. 

In what respect, however, does this ampli- 
fier differ from that long ago applied to the 
telescope. 

In Smyth's "Celestial Cycle," Vol. I, pages 
342-^ the author describes the application of 
AQ " Achromatic (3oncave Lens '* to his tele- 
scope for the same purpose. It was fixed to 
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Report to tbe Bxeeatt-re Board of the City of 
Rochester, N. Y., on the Recent Peculiar Condi- 
tion of the Hemlock Lake Water Snpply. By 8. A. 
Lattimore, Ph. D., LL. D., Professor of Chemis- 
try in the University of Rochester. 
Onr neighbors in Rochester seem to have been 
troubled in the same way that other cities have 
been annoyed— the water supplied for domestic 
purposes having " an ancient and fish-like smell." 
The object of the investigations, of which this is 
a report, was to discover if possible the canse and 
a cure. In neither direction, however, has marked 
success been attained, the cause of the difficulty at 
Rochester, elnding the search of the chemist, as it 
has done elsewhere. Upon one point, however, the 
citizens of Rochester are to be congratulated, and 
that is upon the purity of the water supply. Prof. 
Lattimore states that the amount of difRised solid 
impurities existing in a thousand gallons of this 
water, amounts only to one or two grains I We 
could get that amount from a much less quantity 
of Croton water, and from a still less quantity of 
Passaic water. 



A Ck»iiree of Praetteal Histology i— Being an 
Introduction to the Use of the Microscope. By 
Edward Albert Sch&fer, Assistant Professor of 
Physiology in University College. London. With 
Blustrattons on Wood. Philadelphia: Henry C. 



This is a neat little volume of over three hundrec^ 
pages; it is devoted wholly to the use of the micro- 
scope in the study of histology, and has very little 
to say either about the optical principles upon which 
the microscope is constructed, or upon the nature 
of the preparations displayed. In a word, it is 
neither a treatise upon the microscope, nor upon 
histology, but it is a very thorough and practical 
littie handbook of the best methods of making his- 
tological preparations, and examining them under 
the microscope. 

This statement will give our readers a clear idea 
of the scope of the book, and when we add that the 
author has done his work intelligently and consci- 
entiously, they will be able to form an accurate 
estimate of its value. 
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TBANSAOTIONS OF SOOIETISS. 

NoTX.— It will Afford HI great pleMore to pnbllah notes 
of the tnuieaotionB of any of onr mioroeooplcel eooletlee. 
The limited speoe at oar oommand preolndee the in- 
■ertion of lengthened aoconnts of merebualnen detaila. 

Boston Mleroeeoplcal 8oelety— The Beoond 
annual reception of the Boston Microsoopioal Bo- 
ciety, which took place April 27, in the Union Hall, 
at 18 Boylston street, was an exceedingly interest- 
ing event. We compile the following report firom 
the oolonms of seyeral Boston papers: 

The programme consisted of an introductory ad- 
dress by Dr. Oliver Wendell Holmes, an exhibition of 
polariscope objects with an oxy-hydrogen micro- 
scope by the Bev. £. 0. BoUes, and an exhibition of 
anatomical, vegetable and mineral specimens and 
accessory apparatus contributed by various mem- 
bers of the society, about sixty microscopes being 
on the tables. The following is a partial list of these 
contributions: 

B. B. Andrews, five specimens illustrating the de- 
velopment of the teeth in embryo pig; Dr. Albert 
N. Blodget, circulation of blood in a frog's tongue, 
muscular fibre with sarcolemnia and sarcous ele- 
ments, root of hair in sheath; I. F. Brown, diatoms 
fromCuxhaven (opaque and transparent); £. G. 
Brooks, fresh water algs; Dr. £. Ohenery, uric add 
crystals and epidermis of frog; W. G. Oorthell, sec- 
tions of vegetable tissue, double stained; Samuel 
W. Oreeoh, Jr., fiower of Olaytonia Yirglnioa, vari- 
ous marine algie; Dr. 8. W. Fletcher, of Pepperell, 
N. H., exhibited an ingenious microtome; £. Font- 
arive, section of echinus spine, anthers and pollen 
of malva, crystals of silver; Dr. M. Green, sections 
of fibroid tumor and sections of emphyseibatous 
lung; Dr. Alfired F. Holt, spectrum of lithium, crys- 
tals with polarized light, circulation of blood; Dr. 
D. Hunt, section of eye of embryo pig three-quar- 
ters of an inch long; same of pig one-half inch long; 
retina of pig prepared in osmic acid; Dr. 0. £. 
Miles, epithelioma of lip, large intestine of rat; Dr. 
G. H. Merkel, typen platte, cacodyllic acid; Dr. 
Charles H. Osgood, injection of eye and cut of 
retina; Dr. W. M. Ogden, doryphora decemlineata, 
plates and anchors synapta digitata, polycystina, 
flower of Clay tonia Yirginica; 8. P. Sharpies, filter- 
ings from Cochituate, filterings from Fresh pond, 
quinine sulphocyanate; 0. Stodder, a great variety 
of beautiful objects upon a number of ToUes micro- 
scopes; John H. Thurston, exogeneous stem sec- 
tions, fungi from bread; Dr. L. M. Willis, doli- 
chopus, capsus tricolor, clubiona brevipes, larva of 
argya antiqua, section of pearl; Dr. I. J. Wether- 
bee, human nerve fibre, cornea of beetle, liver cells, 
blood discs, trichina spiralis; Messrs. Leach and 
Greene exhibited a number of instruments with a 
variety of interesting objects; A. Palmer, circula- 
tion in aquatic plant, jaw and teeth of spider, sucker 
disc from leg of water beetle, scale of fiat fish— the 



last two with polarized light; Mr. Samuel Wells, 
Pleurosigma angulatum, white beads on dark 
ground, surireUa gemma (a test object), diatom- 
acesB from Jutland, Goscinodiscus excavatus. 

Mr. Bolles* exhibit was as follows: 1, Pressed 
glass, to show vension lines; 2, mica design, to sbow 
eifect of thickness of crystalline film on eolor; 3, 
selenite crystal for do.; 4, selenite do. do.; 5, selen- 
ite design (tulip); 6, selenite design (fruit); 7, crys- 
tals of quinidine; 8, crystals of salicine; 9 and 10, 
chemical crystalizations; 11, stllbite; 12, Labrador- 
ite; 13, quartzite; 14, right and left haoded quartz; 
15, silk fibres; 16, section of clematis; 17, ofitrich 
tendon; 18, eagle's beak; 19, living larva of gnat. 

An address was delivered by Dr. Holmes, i?hich 
was mainly an illustration of the progress of micro- 
scopy—in the construction of the instruments and 
in the discoveries by their aid. '* To those of my 
generation," he began, " this modern world, which 
most of you take as a matter of course, it being 
the only condition of things of which you have had 
experience. Is a perpetual source of wonder— a 
standing miracle. Science and art have in our time 
so changed the aspect of everyday life that one of a 
certain age might well believe himself on another 
planet, or in another stage of existence. The wand 
of Prometheus is in our match-boxes; the rock of 
Horeb gushes forth in our dressing-rooms; the car- 
pet of Arabian story is spread in our PuUman car; 
our words fiash from continent to continent; onr 
very accents are transmitted from city to city; the 
elements of forming worlds are analyzed in onr 
laboratories; and, most wonderftil and significant 
of all, the despotic reign of tradition received its 
death-blow when the angel of anesthesia lifted 
from womanhood the worst terrors of the primal 
malediction.** 

Dr. Holmes then spoke of the microscope as one 
of the acquisitions of knowledge coming within his 
easy remembrance, the conquest of the invisible 
universe revealed to us by the microscope, and ex- 
hibited an ordinary pocket magnifier, which he re- 
membered from the days of his boyhood, and was 
now principally remarkable as recalling the person 
from whom it was purchased by his father, it being 
the Bev. John Pierce, of Salem, who, with the 
Bev. Dr. Monnossele Cutler, of Hamilton, was 
noted for uniting the study of science with the ex- 
emplary discharge of his clerical duties. When 
he studied medicine the medical books treated the 
microscope with disgust or contempt, and from 183S 
to 1858^ he studied in the best schools of Paris with- 
out hearing a word of the use of the microscope, 
but about that time a Frenchman published an 
organic chemistry which brought some of its revd- 
ations to notice. 

Dr. Holmes then stated the history of the growth 
and perfection of the microscope, and the wonders 
it had accomplished in scientific research. He also 
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noted some improyementB he had made for his own 
oonveuienoe, and gave hii ideag of the mogt impor- 
tant points which a nsefol microscope should com- 
bine, snoh as that it should be portable, and so that 
it could be taken down and set up with the least 
trouble. He stated his own experience with micro- 
scopes, glTing some opinions upon the best manu- 
factures. Alluding to the instruments manufac- 
tured in Boston, he said that that city might well be 
proud of the telescopes of Abfajg^ Olark, and the 
microscopes of Bobert B. Tolles. He then spoke in 
a business vein of the estimate which the owners of 
microscopes placed upon their objectiyes, and the 
rivalry that often sprang up, adding: "But study- 
ing out a difficult point in vegetable or animal struc- 
ture is one thing, and fighting objectives is another, 
the latter as full of excitement as cock fighting, and 
as difTerentfirom true scientific work as that is firom 
breeding chickens and raising poultry." He had 
mainly used the microscope in the class room, and 
he spoke of the fact that any imperfection, such as 
a speck of dirt or anything tiiat ought not to be in 
the focus, caught the student's eye as readily as 
lorers' hands find each other when the railway train 
enters the tunsiel. He supposed the objects of the 
society were, in the first place, the exhibition of the 
most interesting microscopic objects in the various 
specialties cultivated by dilTerent members, and next 
to that the comparison of interests and the shovring 
up of new inventions and contrivances in micro- 
scopic apparatus. Such an association may give 
much entertainment to its members, and if con- 
ducted in ^ truly scientific spirit, some real instruc- 
tion. But there is great danger that such a body 
will lapse into a kind of dilettanteism which will 
keep the more genuine students of science away 
from its meetings. 

There was such a thing as giving too much prom- 
inence to fine instruments; and he plead for the 
simplest adjustable instruments, affirming that 
most of the great discoveries of the microscope had 
been made with instruments of moderate cost. He 
did not think that sufficient prominence had been 
given to the use of polarized light and the revela- 
tions made thereby. He alluded specially to Spencer 
and ToUes, the great American manufacturers of 
microscopes, and said that the Boston glasses were 
clearer than those made in London, and which re- 
tained a trace of the London fog. In saying this 
he did not mean to flatter that local vanity which 
was found in Boston, London, Paris, Pekin, Tim- 
buctoo, and all the other places mentioned in Lip- 
pincott's Gazetteer. 

In speaking of Bos Ionian s who had contributed 
to microscopical science, he alluded to Dr. Waldo 
I. Burnett, Dr. John Deans, Mr. E. Bicknell, re- 
cently deceased, and to Drs. Lee, Swing, Wads- 
worth and David Hunt. 

Throughout the address there were occasional 



bits of humor and philosophyi which sounded as if 
they might have been dropped by the professor at 
the breakfast table. Here is one which, though 
without any peculiar connection with microscopy, 
needs no apology for its appearance here. After 
telling how he was defeated by Lewis Buther- 
ford in "fighting objectives," he observed: 
**Next to the pleasure of beating another is 
that of being soundly and satisfactorily beaten 
oneself. Any defeat that falls short of complete- 
ness is hard to bear, because something in us says, 
'Try again,* and we have lost the confidence we had 
when we first began the contest. But a thorough 
unequivocal, unquestionable beating leaves us at 
peace with ourselves, and brings a kind of aston- 
ished acquaintance akin to pleasure. Besides, there 
is something in every one of us which we hate; a^ 
second self, who is always fiattering us with an idea 
of our superiority, and our best self rather enjoys 
the humiliation of our lying and cajoling meaner 
half when it is left sprawling in entire discom- 
fiture." 

The attendanee was large, the audience quite 
filling the handsome hall. 

The purpose of this society is to unite those who 
use the microscope in scientific research, and to 
fturnish those who are interested in the study of 
microscopical objects facilities for giving and receiv- 
ing informatiQu as to apparatus, manipulation, etc. 
The society has recently rented and furnished 
rooms at 29 Pemberton square. 



San FranolMo Mlcroscopteal Society— :.A 

regular meeting of this Society was held on Thurs- 
day evening, April 5th, with Vice-President H. G. 
Hyde in the chair. 

Many very interesting matters came up, and the 
few members who were not present missed one of 
the best meetings of the many good ones held by 
the Society. 

The Library was added to by the purchase of 
" Mind in Nature," H. J. Clark, and regular copies 
of " Nature " and " Monthly Microscopical Journal.'* 

An essay on "Onion Smut," by Prof. W. G. Far- 
low, of Harvard College, was donated by the author. 

The Cabinet received valuable acquisitions, the 
most important being that of the Second Century 
of Prof. H. L. Smith's series of typical diatoms. 
The slides are arranged in convenient trays, with 
printed labels and references, and is just what 
every Microscopical Society should have for refer- 
ence by its members. Dr. A. M. Edwards, who was 
present, called the attention of the members to 
some apparent inaccuracies in the nomenclature o 
two of the species. Begarding No. 166, labelled 
Fragillaria crotonensis, Edwards, he stated that it 
was found in Croton water. New York, and sent to 
Dr. Amott by him; called by Eitton, in "Science 
Gossip," May, 1869, F. crotonensis; pointed out by 
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Arnott in letter andBoper (" Solenoe Oouip,** July, 
1869,) as F. oapaoina, Tar. )^o, 178, labelled 
Gephyria moturata, Amott = Eaplemla, Amott 
= Entopila, E., Dr. Edwards stated was from 
material tent by him, and ia No. 108 of microsoopio 
material of California State Survey, and that it wae 
doabtfol if it is Q. inoarrata. Ehrenberg*s genus is 
Entopyla, cot Entopila. 

Dr. Monser presented two slides of anatomical 
objects, beantiftilly stained and mounted by him in 
balsam. 

Mr. Allen Y. Moore, Coldwater, Mich., sent ai 
communication to the Society, accompanied by a 
slide of mineral called ooorongite, which was sent to 
him firom Dr. Whittell, of Adelaide, South Australia, 
and is named from the locality where found. It 
was referred to Mr. Hanks for a report as to its 
nature. 

Mr. Hanks presented three mounted slides to 
illustrate the substitution of powdered sulphur for 
the more costly and pure sublimed sulphur. Mr. 
Hanks was requested by the Pharmaceutical Society 
to examine microscopically three samples of sulphur 
sold as sublimed, and obtained at three wholesale 
drug stores in this city, neither of which was found 
to be genuine. Sublimed sulphur under the micro- 
scope is seen to consist of globular particles and 
botryoidal and stalactitic masses, characteristic and 
readily recognized at a glance when known. Pow- 
dered sulphur, on the other hand, although similar 
in appearance to the unassisted eye, is shown by the 
microscope to be in the form of angular fragments 
of irregular size. As the puWerized crude material 
contains a certain percentage of foreign matter, it 
should be ranked among adulterated articles, when 
sold for the pure sublimed sulphur, as is usually 
the case. 

Mr. Moore presented the following paper, giving 
a technical description of a new fungus, Agarlcus 
(Olitooybe) Occidentalis: "Pileus, fleshy, areolate, 
and also splitting, broadly funnel shaped; cuticle, 
thin, not easily separable, dry, and of a soft, velvety 
texture; when young, white; in age changing to 
light or ferruginous brown. The fldsh, which is 
from two to four inches thick, is at first white, but 
on cutting and exposure in drying, changes to a 
yellowish tinge; edge, deeply lobed and wavy, the 
lobes occasionally involute. Stem, solid, firm, en- 
larging upward; at junction with pileus it is from 
three to six inches thick; deeply sulcate and broken 
into large, revolute scales. Gills, decurrent, deep, 
moderately distant, much lacerated in age; when 
young, of a waxy white; then changing to pale 
straw color; taste and odor agreeable. Found 
growing among leaves about base of stumps of 
sequoia sempervirens. It is by no means com- 
mon." 

Dr. H. W. Harknessroad a very interesting mono- 
graph, which gave a portion of the results of a very 



I elaborate and oarefril study of Erysiphe, or wheat 
I mildew, a fungal parasite, which is credited with 
doing damage to the amount of thousands of dol- 
lars, and is stated to be more dangerous than the 
rusts or smuts.* The subject was illustrated by a 
series of objects prepared for the purpose, and the 
verbal explanations given of the stylospores, con- 
ceptioles, picnidla, and zoospores still held in their 
gelatinous investment, were listened to with great 
and interested attention. 

The matter of the rust which is also troubling the 
anxious tiller of the soil, came up in the shape of a 
paper by Mr. 0. Mason Einne, accompanied by half 
a dozen slides, prepared to ^ow the ftingus. Mr. 
Einne took occasion to say, in connection with the 
subject, that the first real insight he had had in 
this interesting branch of microscopical study wu 
from Dr. H. W. Harkness, who, it will be remem- 
bered, gave the Society such an impetus some 
years ago by generously going over elementary 
ground in vegetable histology, in the interest of 
members who desired it. Dr. Harkness is now hard 
at work on the ftmgi of the Pacific Coast, and has 
made fk«quent and extended trips of late through 
various parts of the State. He hiA bat recently 
returned from Southern California, where, accom- 
panied by Mr. J. P. Moore, he bagged many new 
spedes. A previous fungus foray, with the same 
gentleman, along the North Pacific Coast Bailroad, 
resulted in over a hundred species, many new to 
science, and laid the foundation for months of in- 
door work when the season is advanced so as to 
preclude the finding of specimens of their fiavorite 
division of the cryptogamia in such paying quanti- 
ties. We understand that their collection of fungi 
has now reached such dimensions as to warrant 
the issuance of the first edition of a catalogue of 
the fungi of the Pacific Coast, which promises to be 
most complete and volumnious. 

Some remarks were made by Dr. A. M. Edwards 
concerning the double staining of animal tissues by 
a single immersion in a new fiuid, and also of large 
beds of diatomaoeous deposits which could be found 
near San Pablo and other points in Contra Costa 
county, after which a motion was passed author- 
izing the Trustees to make all necessary arrange- 
ments for the Annual Reception to take place in tbe 
latter part of May. 



Afbil 19.— The regular meeting of the San Fran- 
cisco Microscopical Society was held this evening, 
with President Wm. Ashbumer in the chair. In 
addition to a good attendance ot members, there 
were present, as visitors, Messrs. Christian Febiger, 
of Wilmington, Del.; W. H. Seamans, of Provi- 
dence, B. L; and Oscar Farrar, of San Francisco. 

I 

*This paper, as well as that by Mr. Kinne, will ^pear 
in car next issne. 
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Mr. 0. H. WUllAms, of Oakland, wae elected an 
ftotiTe member of the Society. 

Mr. Henry IQlls, of Boffalo, New Tork, sent the 
Society a slide of Stephanodiscns Niagane, which he 
had mounted as an opaque object, without washing. 
The slide was examined during the evening, and 
foand to be a fine addition to the Cabinet. j 

Dr. S. M. Monser presented a slide mounted by ' 
bim, with a section of the liver of man, showing , 
cirrhosis. The characteristics of the diseased condi- ' 
tion of the liver were pointed out by the Doctor, when i 
the object was placed under an eighth objective. 

There was added to the library the following: i 
'* Forms of Animal Life,** Bolleston, by purchase; I 
the " Cincinnati Medical News,** Part 85 of ** Qrevil- 
lea American Naturalist ** for March, and three • 
nnmbersof "Nature,** by subscription; while Mr. 
Kinne donated Parts 4 and 6 of the Proceedings of I 
the Belgian Microscopical Society for 1877. 

Powell & Leland's new accessory for oblique 
illumination was eihibited by Mr. Hyde, and Dr. 
Mouser handed around for examination a spatula 
which he had designed for the purpose of laying 
out and mounting sections of animal tissue, and 
which he found to work finely. 

There were no papers read by the members, but 
Mr. C. Febiger, from over the mountains, spoke of 
various matters interesting to mlcrosoopiste, and 
finally the drift of the evening*8 discourse, led on by 
him and Dr. Edwards, ran into the diatomaoeous 
channel, and there held the members, till nearly 
eleven o'olook. Mr. Febiger spoke of many deposits 
of sUidoQS earth which he had investigated, fh>m 
his home at Wilmington, in Delaware, to our own 
^nhnlngton, in the lower part of the State, and 
mentioned immense beds which he noted the rail- 
road tunnels out through some miles north of Los 
Angeles. 

The Trustees reported progress in the matter of 
the annual reception, but no definite plan or time 
of holding it as yet. 

AMidenay of Hat«r»l BcieiiMs, PlUladel- 
piu»— At the meeting of the Aoadbmy, held Tues- 
day, April 16th, Dr. Leidy remarked that, in seek- 
ing small animals beneath stones and decaying 
logs in our forests, and observing the common 
white ants, J^ermM flampea,h% noticed that the 
iatestine seen through the translucent abdomen 
appeared distended with brown matter. Feeling 
curious to know the nature ot the food of the in- 
sect, on examining the abundant intestinal con- 
tents, he was surprised to find enormous quantities 
of infusorial and other parasites. The brown 
matter appears to be minute fragments of vege- 
toble matter, mainly decaying wood, but it not only 
occupies theuitestine of the ants, but in some cases 
in greater part is distributed as morsels of food 
occupying the interior of the parasites. In many 



instances the parasites are so numerous as to make 
up the greater portion of the bulk of the intestinal 
contents of the ants, and may be estimated by 
millions. As the discovery was a recent one, he 
was not able* yet to say to what extent these ants 
were generally infected with the parasites, but he 
had found every individual that he had examined 
collected from a single nest containing them. 

The, to him, new world of parasites exhibited 
five different kinds, of which there are infusoria 
with cilia, and the others are vegetal in character. 
The latter consisted of a filamentous algous plant, 
and a spiral bacterium. 

One of the ciliate inftiBOria is a remarkable form, 
apparentiy different from any heretofore described, 
and therefore has been referred to a new genus 
under the name 2Hc/ioiiy77ipAa agiUs, The animal 
is about l-800th of an faich long, and about half the 
breadth of the length. It is fusiform, and is 
clothed with cilia of extraordinary length, some of 
them extendhig from the head, one-third the 
length of the body beyond its posterior extremity. 
The arrangement of these cilia, clothing the body, 
reminded him of the nymphs of a recent spectacular 
drama, in which they appeared with their naked- 
ness barely concealed by long cords suspended from 
the shoulders, and this arrangement suggested to 
him the name he has applied to the species. This 
animalcule did not seem to possess a mouth simi- 
lar to that found in nearly related forms, and yet 
the presence of solid food in the interior hidioates 
the existence of a mouth. To determine the exact 
structure of the creature requires more time than 
he has yet been able to devote to it, but on super- 
ficial inspection the interior appears to be com- 
posed of two principal portions, an anterior oval 
finely granular body, connected with a posterior 
larger and more coarsely granular mass. The ani- 
mal, although actively and incessantiy in motion, 
remains stationary in position. The chief move- 
ment consists infrequent retraction er shortening 
and bending of the head end, with narrowing and 
lengthening or shortenhig of the whole body, with 
swelling outwardly and waving downward or back- 
ward of the long cilia, and waving of the shorter 
ones at the summit of the head. 

The second inAuorian, for which the name 
PynonympIuL verteiu is proposed, is larger but 
less frequent than the former. It is about l-900th 
of an inch in length. It is also more active in its 
motions, less distlnctiy defined, and of greater 
delicacy, so that it undergoes rapid destruction, 
while the other is more persistent. It also remains 
stationary in position, while actively moving the 
parts of the body and writhing like a vinegar eel. 
Ciliary motion is active, and appears as a rapid 
waivng motion espedally visible along the lateral 
borders, resembling the rise of heated air or tho 
ascent of a flame. 
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The third olliate hifasorian, named Dinenympha 
gracUiB, the Bmallest and most abundant of all, he 
easpeoted to be another form of the one just 
described, though of this he had disooTered no 
eTidence. It is band-like and pointed at the ex- 
tremities. It is distinctly marked with longitudinal 
lines, which assume a spiral course in the ordinary 
motion of the animal which is one of twisting and 
rotating on the long axis. No mouth oould be 
detected, although the animal takes solid particles 
of food, sometimes comparatively of enormous size. 
The ordinary sice of this animalcule is about l-875th 
of an inoh in length. These parasites were exam- 
ined beneath the microscope in a thin solution of 
white of egg. Water produces an almost imme- 
diate decomposition of them. In Dr. Leidy's com- 
munication their speciflc characters were minutely 
described and illustrated bybeamiftil figures and 
drawings on the board.— Polj/toc/inio Bevieu), 
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Subscribers who have a surplus of interesting mi- 
oroscopic material, or objects in any department of 
natural science, which they wish to exchange, may 
announce it. without charge, in this column. The 
following rules must be observed: 1. The privilege 
of announcing an exchange is confined to fuo- 
Bcribers. 2. ExoHAiiaae only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three Unes, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
careful about the address. 

Wanted, a small piece of "Monterey stone,*' or a 
small quantity of the Diatomaceous fossil deposit 
from any part of the Padflc coast. State what is 
wanted m return. F. F. Stanley, 40 Pearl street, 
Boston. 

Slides of spermatasoa of horse in exchange for 
any other well-mounted object. 0. Blasdale, M. D., 
Jericho, Queens County, », Y. 

Bermuda shell sand, composed entirely of foram- 
iniferal and other shells, with ooralines and sponge 
spicules. Very interesting for low powers and 
opaque specimens. Address 0. 0. Mernman, Booh- 
esteJ, N. Y. 

Slides of diatoms contahiing Stauroneis Phcsni- 
oenteron, Oymbella Ehrenbergii, Oiroulare Gon- 
phonema, Navicula, etc.. in exchange for any well 
mounted object. William Beadio, Gamerville, 
Bockland County, K. Y. 

Wanted, one of the famous Barton buttons; must 
be in good condition. Will give either money or 
good exchange. E. W., Box 4,875, New York. 

Wanted, good slides of vegetable or other ob- 
jects, for sections of Japanese coniferous wood from 
Japanese Dwelling, CenMnnial Exhibition. K Pen- 
nook, 806 Franklin street, Philadelphia. 

Wanted, slides of pathological or anatomical pre- 
parations, in exchange for difttomacean fossil and 
other well mounted objects. Ohas. Gaylord, M. D., 
Otsego, Allegan County, Mich, 

Specimens of the marbles, granites and minerals 
of Vermont, in exchange for Western minerals, or 
good fossils; minerals and fossQ woods from the far 
West spedally deshred. Dr. Hiram A. Cutting, 
State Geologist, Lunenburgh, Essex county, Yt. 



Slides of Araohnoidiious Ehrenbergii, in nlu, on 
seaweed from Santa Orua, OaL, for other mounted 
objects. C Mason Kinne, No. 432 California street, 
San FrAnciseo, CaL 

Slides of pollen of Agave Americana and other 
southern united States flowers, for any well 
mounted objects. Mat. Stuart Beard, Box 1817, 
New Orleans, La. 

For sections of Charob Seed, for the polariscope, 
and of Mowa Seed, showing oleo-resin glands, send 
other good objects to B. H. Philip, 28 Prospect 
street. Mull, England. 

Wanted, in exchange foi' diatoms from northern 
^'Hsoonsin and Michisan, any well-mounted objects; 
marine diatoms preferrod. W. H. Titus, M. D^ 
Shawano, Wis. 

Bott's eggs, upon horse hair, mounted, (pretty ob- 
jects); also kangaroo and other hair, mounted, in 
exchange for other interesting mounted matter; 
send list. Chat. 8. Shnlts, Hoboken, N. J. 

Slides of fine sand, consisting of auarti, garnet, 
magnetite, hornblende, etc., from oeaoh at Lake 
George, very beautiful, for otner mounted objects. 
Wm. W. Griffin, Lynn, Mass. 

For specimens of Comstook ores (15—25), or 
orystals of rare chemicals for polariscope, mounted, 
send diatoms or foraminifera to F. H. Engels, M.D., 
Vhrginia, Nev. 

Wanted, well-mounted specimens, for slides of 
American Podura mounted whole, and scales of 
same. Address George W. Fries, Friendship, 

Slides of fossil diatoms from Nova Scotia, for any 
other mounted objects. G. C. G., Box 2066, Bock- 
ford, IlL 

Very fine gold-bearing quartz from OalilbmiA, for 
other well-mounted objects. S. B. Hatch, Box 866, 
Milford, Mass. 

*' Bough** material, or mounted slides of Lake 
Superior Diatoms, for other mioroecopic objects. 
Dr. T. U. Flanner, Springfield. Mo. 

Wanted, slides of diatomaoee or foraminifera in 
exchange for pathological preparations. Qeorge 
A. Piersol, 1,110 Spring Garden street, ^liladelphia, 
Pa. 

Polycystina from Barbadoes, ve^ fine, mounted, 
in exchange for any good object. E. W., care Ax. 
JouB. MiOBOBooFT, BOX 4,875, New York. 

Stahied petals, leaves, and sections of some com- 
mon plants to exchange for other mounted objects. 
Address F. H., Box 98, Cherokee, Iowa. 



BOOKS IVANTBD. 



Dr. Flemfaig*B book on *' Blood Stains in (Criminal 
Trials ''—Pittsburg, 1861. Also any other wori^ on 
detection of blood stains. 

Pritchard's Infusoria. Edition of 1861. 

Brunet. Manuel de libraire. Last edition. 

Hassall's " Fresh Water Algn.** 

Smith*s "Synopsis of the British Diatomacen." 

Faraday*s '^Electrical Beseatches." 3 vols. 

"Botany of the State of New York." 2 vols., 4to. 

Holtzapfel's ** Mechanical Manipulation.** 

Ehrenberg's " Mikro Geologic.** 

Ehrenberg's " Die Infusions Thierohen.** 

'Vniliamson's Becent Foraminifera. 

Pritohard& Goring's Works (any vols.) 

Hook's " Micrographia.** 

Carpenter on "Foraminifera.** 

Adcbress, stating prio^ (which must be low) 
E.W., Post Office box 4,876, «ew York. 
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The Siliceous Shelled BacillariaB or Dia- 
tomaceae. 

( Ckmtimi/^from paye 44. ) 

OWEVER insuf- 
ficient the micro- 
scope was with 
which I at that 
time undertook my 
investigation, still 
I have by it made 
my most exceUent 
discovery, viz., the 
siliceous valves of 
the diatoms, which 
soon led, through 
my friend, Herr 
Fischer, in Pirken- 
hammer, near Carlsbad, to the other impor- 
tant discovery of the fossil deposits of these 
organisms. I had already, in my " Synopsis 
Diatomearum,^* called the substance of which 
the forms of the diatoms are made " glassy," 
because I had, indeed, even then, suspected 
ailioeous earth in these frustules (panzers), 
1 communicated this supposition to my 
friend, the apothecary, Bilz, an expert, 
equally renowned as botanist and chemist, 
at the same time asking him whether he 
would investigate, chemicaUy, specimens 
which I would send to him. Bilz answered 
that my supposition might be correct, but 
declined the commission, stating that he 
had no practice in the chemical investiga- 




tion of microscopic objects. For a short 
time I let the matter rest, until again I 
was reminded of the probable siliceous 
frustules of the diatoms, on the occasion of 
investigation of some Characece; this was 
the day before Ascension Day, (May 7), 1834. 
I had placed some Chara in very dilute 
muriatic acid, in order to remove the lime- 
crust, that was in the way of microscopic 
investigation. In the course of the examin- 
ation I found that the soft Chara stems- 
were on the outside garnished all over with 
iUatoms, which were not at all affected by 
the acids. Notwithstanding the twilight,, 
that had already commenced, I treated, 
these diatoms, in separate watch-glasses, 
with concentrated acids, applying muriatic,, 
nitric, phosphoric, and fuming sulphuric 
acids. The color of the internal parts 
became, under the first infiuence of tho 
acids, beautifully green; but the further in- 
vestigations with the microscope had to be 
postponed to the following day. After a 
sleepless night, the examinations were con- 
tinued, at the break of day on the 8th of 
May, and at 8 o'clock A. M. of the same 
day I had not only the full certainty of the 
siHceons character, but also of the iron con- 
tents of the diatoms. The results of the 
investigation I give here in the words 
written at the time, because they have not 
been hitherto printed: 

"The diatoms which had been brought 
into contact with the concentrated acid 
(they consisted of Synedra splendens, Ci/m- 
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beUa gasiroides and macukUa) had not 
bhangedy otherwise than that their internal 
matter had disappeared. Now, as I had 
preserved dried supplies of other species, 
too, the investigations were further oon- 
tinued with these. 

'* 1. Experiment with Mdosira varians, 
10 grains of material, dried in the air, were 
heated in a platinum oruoible, over a spirit 
flame. The gray-green oolor of the Mdosira, 
browned, and became black, as the mass 
smoked, and emitted an animal smell simi- 
lar to burnt hair, cartilage, etc. Oontinu- 
ing the glowing heat, the organic remains 
were totally removed, and there remained a 
residuum, in which could still be recog- 
nized, quite as distinctly as before, the 
whole portion of the Melosira threads, only 
they were more decolored, and had as- 
sumed a grayish white appearance; but the 
burning of the organic parts was over very 
quickly; the rest weighed still 9i grains, the 
weight of the organic parts that had dis- 
.appeared in the burning was therefore, pro- 
portionally, very insignificant. Under the 
onicroseope, the Melosira members which 
had been left appeared unchanged, save 
ouly that their internal contents had dis- 
appeared. They quite resembled those 
which had been treated with strong acids, 
only the coherence of the threads which are 
formed by the multitudes of individuals 
put together side by side, had become weak- 
ened; for whereas, the unheated threads 
could be boiled in water without losing 
their coherence, the heated threads were 
separated into mere single members by the 
boiUng with water. The same happened 
also to the unheated threads when boiled 
in water to which had been added consider- 
able muriatic or sulphuric acid. 

"A small portion of the heated individ- 
uals was next fused with soda in a small 
platinum spoon before the blow-pipe, but 
held in such position that neither the re- 
duction or oxidization flame of the blow- 
pipe came into contact with the fusing 
mass. The solution of the mass in the 
soda followed completely, and with effer- 



parent glass, in which, however, after cool- 
ing, a vitriol green color indicated the pres- 
ence of oxide of iron. Hereby the silioeoos 
earth was unmistakably proved to be the 
main part of the diatom frustules. In order 
to separate it in a pure state, a quantity 
was fused with a large proportion of soda, 
dissolving this mass in water, I obtained a 
siliceous solution, from which I separated 
the silex, transparent, and in a jeUy-like 
hydrate state, by means of sulphuric acid. 

"2. Experiment with AchnarUkes sdina^ 
Synedra uhia^ Synedra aubtilis, and Navicda 
ihuringica. I had collected these diatomfl 
in 1833, in the salines at Artem in Thuiin- 
gia, and dried them in pretty large qnanti- 
ties. These forms, under influence of the 
acids, behaved quite like the Meiosira in 
the preceding experiment Treating them 
with soda, in the platinum spoon, before 
the blowpipe, with the same care as men- 
tioned above, under No. 1. I obtained a 
glass, which while hot was colored brovn, 
and after cooling, intensely yellow. The 
same was the case when borax was used in- 
stead of soda, the latter, in the reducing 
flame, was dark brown during the heating, 
but after cooling, bottle green. The reac- 
tion of iron showed itself here, upon the 
whole, stronger than with Melosira varians^ 
the experiments moreover prove that the 
iron existed here as a sub-oxyd, and there 
as an oxyd. 

"In order to find out whether the iron 
was to be looked for in the frustule itself, 
or in the internal matter of the individual, 
I repeatedly boiled a quantity with muri- 
atic acid, and then diluted the acid with 
fresh water. The first boiling indicated a 
very strong iron reaction, when heated with 
ferro-cyanide of potassium, for a consider- 
able quantity of prussianblue was obtained. 
It is, in general, very easy to convince one's 
self of the presence of iron in the diato- 
macesB in the following manner: Some dis- 
tilled water having been acidified by hydro- 
chloric acid, a few drops of a solution of 
yellow prussiate of potash is to be added; 
now, if only a minimum of a diatom is pat 



vescence, and I obtained a perfectly trans- [ into this fiuid, a girdle of prussian blue will 
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instantly be formed roond ahont it, 
iidljr if the iron, as in' the latter case, 
present as an oxyd. . 

"The residue of the siliceous fmstnles, 
left afte; treatment with acid, and which 
before that treatment had a brownish red 
appearance, had changed color to a gray 
green, which became a little lighter when 
dried. During the heating in the platinum 
spoon, whereby the same smell of burning 
animal matter was produced, I also re- 
marked, that a cork wetted with hydro- 
chloric acid, caused over the fuming mass, 
stronger and thicker fumes, which no doubt 
came from the formation of sal ammoniac.* 
The ignited residue, was, after the total 
burning of the organic matter, pure white, 
and gave also witli soda, before the blow- 
pipe, a tolerably white glass." 

From these experiments, it follows: 

1. " That the soft internal substance of 
the diatoms contains nitrogen (from which 
I at first drew conclusions that they were 
more of an animal than a vegetable nature). 

2. "That the frustule (pa7izer) consists 
of pure silica. 

3. " That the internal part, besides the 
soft organic constituents, also contains iron 
in considerable quantity. 

4. ''That the color belongs only to the 
internal parts, and is partly dependent upon 
the amount of iron present, but that the 
frastule itself is colorless." 

These inTestigations were sent by me to 
Herr Alex, von Humboldt, for communica- 
tion to the Boyal Academy of Science at 
Berlin, which commissioned Messrs. Bose 
and Ehrenberg to examine my statements. 
It is known that both these scholars con- 
firmed them, but it is perhaps not known, 
that I expressed in vain the wish to have 
the results of my investigations printed in 
Poggendorffs Annals of Physics and Chem- 
istry; all I obtained was, Ehrenberg fur- 
nished a poor and short report of my re- 



searches, in which only the siliceous frus- 
tules were mentioned, but nothing was said 
anywhere of the simultaneous discovery of 
iron in the internal parts; therefore, I was 
somewhat astonished to see in Ehrenberg's 
large work on Infusorise, p. 244, the iron of 
the GaUioneUm mentioned as his discovery, 
while he does not even allude to the fact 
that I, in my essay sent to the Berlin 
Academy, mentioned iron as a general con- 
stituent of the diatoms. It is easy to believe 
here in a ** TurpineUe,*'* I myself, however, 
am morally convinced that in reading my 
paper at that time, Ehrenberg was much too 
busy with the siliceous f rustules to pay atten- 
tion to the other theory mentioned in my 
communication, and therefore, that when, 
several years later, he found the iron himself, 
whereto he was led through his so-called 
GaUioneUa feruginnea, he did not remem- 
ber that I had proved the same in 1884. 
This collision would at any rate have been 
avoided, if Poggendorff had published my 
short article in the Annals of Physics and 
Chemistry, for which it was quite adapted. 

In the following year I began my journey 
to Dalmatia, Italy, and to Switzerland, on 
which occasion I became familiar with the 
diatoms of the Adriatic and Mediterranean 
Seas. The collections made on this occa- 
sion were large; but more important than 
their forms was the observations of the 
organs of fructification in the Schizonematic 
forms, which are quite analogous to those 
of the algSB, and find no analogue among an- 
imals. An excellent microscope by Schieck, 
of Berlin, enabled me to make accurate 
observations, t At the same time I visited 
Carlsbad on my return, where already, in 
1827, C. Agardh had made a rich collection 
of diatomacesB. This locality was of the 
greatest importance for my researches, since, 



* Of the formation of ammonlaoal gas daring the 
heatiDg of these bodies, one oan be easily convinced 
when toe operation is conducted in a test tube, and 
a wetted cnroama paper is held at the opening, it 
will become brown by the escaping ammoniacal 
gas. 



•For lurpinadef or Iktrhtpinade? = (Gher. Pos- 
senreUseri, Witzelei,) =jokei pradicaljoke, scurvy 
trick: from the French TurlipinadBf a conundnim; 
which comes from 7\irhipins (Latin Turlupiniu or 
Tardupinus) a body of French Reformers, abont 
1372. They correspond to the English Lollards, in 
a general way. The word is supposed to come from 
turpis and htpit or lupCL—Drans, 

fThese observations were wrongly interpreted 
by Katzing.— 2Van». 
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only a few months before, I had examined 
the diatoms of the hot baths in Abano, and 
Battaglia, in upper Italy, as well as those of 
Leak, in npper WalHs, as to the lower or- 
ganisms. At the same time, I have thankf ally 
to acknowledge that daring my presence at 
the above mentioned baths in upper Italy, 
I was most liberally aided by my friend, 
Dr. Biasoletto, in Trieste, who accompanied 
me there, and Herr Professor Meneghini, 
at Padua, who received both of us in a very 
friendly manner, and gave to me several 
algsB from the Euganean baths. I cannot 
less praise the friendly reception and assis- 
tance I received from Herr Fischer, in 
Oarlsbad, the same who afterwards dis- 
covered the existence of diatomacesa as 
fossil at Franzensbad. In the year 1889, 1 
made a second journey to the sea-coast, and 
remained a few weeks on the Oldenburg 
coast, and the islands Wangerorge, Helgo- 
land, and near Gnxhaven. This journey 
too was very favorable to my studies, be- 
cause it procured for me, in addition to the 
treasures of the sea, the acquaintance of a 
man, who from his excellent collection of 
algsB, which, from its fullness, may be called 
one of the first in Germany, with extreme 
kindness not only gave to me many rare 
algae, of which mention has already been 
made in my Pht/cohgia Getieraiis, but left 
to me also for this work, the use of his 
whole rich collection of diatomacesB; I speak 
of Herr Senator Dr. Binder, of Hamburg. 
With not less thankful feeling I acknowl- 
edge the kindness of Herr Apotheker Sonder, 
in Hamburg, whereby he, in sending to me 
the sediment of the sea from the mouth of 
the Elbe, near Cuxhaven, gave me the 
opportunity to become acquainted with the 
interesting diatoms pf the chalk described 
by Ehrenberg, which was the more agree- 
able to me inasmuch as a request I had 
made to Herr Ehrenberg (to whom I had 
formerly imparted dried specimens of the 
forms described in my Synopsis Diaiomea- 
rum, and had also offered the diatoms col- 
lected from the Adriatic and Mediterra- 
nean), had not been noticed. In my present 
undertaking I have also been aided by Herr 



Fischer, of Pirkenhammer; Dr. Philippi, of 
Gassel;Prof. Phobus and Dr. Gumprecht, 
by communication of fossil forms; also, 
from Dr. Montague, of Paris, I have re- 
ceived several rare forma described by him, 
from the open sea and the Antilles sea; also, 
Herr Berkeley, of Kings Cliff, England, sent 
me many rare forms described by Balfs. 
Some New Holland forms were found in an 
earth lump mixed with algse, which Herr 
Dr. Preiss, of Herzberg, had brought with 
him attached to a Nautilus shell; other 
forms I found on algsa in my collection, 
from the Indian Ocean, from the Gape of 
Gk>od Hope, from Gorea, Japan, Kam- 
tschatka, Peru, Ghili, Jamaica, and the 
Ganary Islands. The beautiful 7'erpsinoi 
musica was, with several other forms, found 
in the rude hairs of a Marohantia from 
tropical America, in the collection of Herr 
Senator Binder; it had been discovered 
several years previously by Herr Linden- 
berg, and by him given to Herr Binder, 
who had referred it to the diatoms. At the 
same time I also found different; and in 
part, peculiar forms, in the various collec- 
tions of algsB sent to me for naming by 
Burgomaster Jiirgens, and Dr. Koch, in 
Jena, Ghief Assessor Bomer, in Glausthal, 
Dr. Babenhorst, in Dresden, and Major M. 
Flotow, of Hirschberg. Now, when already, 
at the end of March, 1844, twenty-nine 
plates were printed of this work, wherewith 
I had expected to close it, and also the 
greater part of the manuscript already fin- 
ished, I received through Herr Apotheker 
Sonder, of Hamburg, a collection of dia- 
toms, which Herr Apotheker Kruger had 
collected in the fresh waters of Trinidad, 
and at the same time the Herring's coUec- 
of diatoms, which Herr Senator Binder bad 
purchased, were sent to me by this gentle- 
man. Such unsolicited, rare kindness re- 
joiced me the more when I found that the 
latter collection was rich in those forms 
which Herr De Br^bisson had described. 
All the species were collected by Herr 
Lenormand, and prepared for the collec- 
tion with a neatness peculiar to him. The 
multitude of new and authentic specimens 
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which came before me by these oommanioa- 
tions indnoed me to engrave the plate XXX, 
in addition, and when I had already finished 
a great part of the admitted figures, a con- 
siderable package of dried diatomacesB came 
from Herr Meneghini, of Padua, which 
also furnished some new additional forms, 
part of which could yet be embodied in the 
plate XXX. Lastly, I received, during the 
printing of the manuscript, from Dr. Dickie, 
of Aberdeen, a very peculiar sea form, from 
the coast of Scotland, of the Navicula group; 
it is described as Dickiea ulvacea. 
{To be conHmud,) 



• • • 



Country Laboratory Apparatus. 

f PHE following short description of an ex- 
L tremely effective, cheap and cleanly 
snbstitute for crucible jackets, etc., may be 
nsefol, especially to those who like my- 
self, have occasion to shift their quarters 
often, and are obliged to work with a neces- 
sarily limited laboratory accommodation. 

The ordinary crucible jacket being made 
of sheet iron has in reality but one use^to 
protect the flame from currents of air. The 
small concentration of heat which it affords 
may be regarded as nearly nilf since from 
the nature of the material and its thinness, 
radiation takes place very freely. 

Another drawback it has is, that it soon 
becomes rusty or coated with scale. It is 
not only dirty to^handle, therefore, but, also 
presents the inconvenience of dropping 
6ome of its scale into the crucible if not 
carefully manipulated. Then it is an awk- 
ward thing to pack, taking up a good deal 
of space, rusting everything it comes in 
contact with, and behaving generally in a 
disagreeable manner; while, as it is not to 
be obtained in country towns, it may not be 
left behind. 

Now an ordinary earthenware flower-pot 
answers the purpose in everjr respect It 
is the proper shape, and being of a non- 
conducting material, it in a great measure 
prevents loss of heat from the burner. It 
is extremely cleanly to use, and last, but not 
least, it can be procured in everv town or 
village at the sniall cost of one halfpenny or 
so; and there is no necessity to cumber 
oneself with it when moving. 

The bottom of the flower-pot has a circu- 
lar bole. This serves for the introduction of 
the Bunsen burner. As the supply of air 
would be insufficient otherwise, it will be 
necessary to enlarge the opening. This can 



be easily done with a knife and I find it 
best to out the aperture nearly in the form 
of a cross, and not too large. One or two 
trials will give the happy medium. A cur- 
rent of air is then obtained which not only 
steadies the flame, but acts in some degree 
as a blast. The flower-pot may be sup- 
ported in the ring of a retort stand in the. 
usual way. The chimney is a second flower- 
pot inverted. To support it the handiest 
way will be to make three S hooks of stout 
wire, and having passed the narrow end of 
the pot upward through the ring, fix the 
rim within the hooks caught on the ring. 
It will be found convenient to devote a 
small retort stand permanently to the pur- 
pose. 

This will be very handy, as the upper 
part can be raised to any desired height, 
regulating the heat and draft; or can be 
shifted from side to side, whenever it is 
desirable to inspect the progress of the 
operation going on. 

The apparatus acts admirably as a small 
gas fnmace for crucible operations, such as 
the fusion of silicates with carbonate of 
soda — as in the analysis of rooks; while for 
simple ignition of precipitates it renders 
the flame of a common glass spirit lamp 
most efiective. The size of the flower-pot 
required will, of course, depend on that of 
the crucible and of the burner used. I find 
the smaJlest size, three and one-half inches 
high and about eight inches in diameter at 
top (internal) most generally useful 

The support for the crucible may be 
either a triangle of wire covered with pipe 
shank, the end of the wire being bent up- 
wards and formed into hooks so as to hang 
on the edge of the flower-pot, or three 
pipe-covered wires suspended in the posi- 
tion of the ribs ol a crucible jacket. The 
former is necessary for small crucibles. 

The flower-pot also makes an excellent 
lamp-screen, for steadying and concen- 
trating the flame under evaporating basins, 
etc. ; of course a sufficient interval must be 
kept between the pot and the basin else the 
light inll be extinguished. 

A small flower-pot with wire gauze tied 
over the top is a very effective low tempera- 
ture lamp when the gas is lighted below the 
gauze. If the gas is lighted above the 
gauze we have a capital argand lamp giving 
a large, clear blue name. In the latter case 
a common burner can be used, a considera- 
tion when Bunsen's are all temporarily 
occupied or not available. After a time 
the pots become cracked from the heat, but 
as they are easily replaced this does not 
matter, and even when cracked they will 
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often hold oat for a coxudderable time. 
Fireclay flower-pots made ra^er thick 
would, howeyer, afford a really good and 
cheap portable furnace. 

It has just occurred to me that by placing 
the flower-pot inside another just large 
enough to encase it, loss of heat by radia- 
tion would be effectually checked. — E. T. 
Hardman in Chemical News. 



• • • 



Trichobasis, or Grain Rust.^ 



to sap the life of its host Farther and 
more critical examination shows the char- 
acteristic features and anilooular luedo- 
spore of the true " rust *' of the agricolta- 
rist, or Trichobasis rubigo-vera of the botan- 
iBt, one of the phases of Puocinia gromiinis 
or brand. A drop of water applied to 
another transverse section of a leaf with the 
darker masses of pseudo spores, I find, will 
instantly free a profusion of minute motile 
zoospores or spermatia, which can be seen 
gyrating and moving about in great actlTitj 
in a manner somewhat similar to bacteria. 
Though Tulasne has cancelled such gene- 



THAT the microscopic fungi possess 
charms for the mycologist is evinced, « „ — 

by the attention they have received from i ns as Trichobasis, Uredo and others, the 
such scientists as De Bary, Greville, Gorda, ! latest arrangement adopted by Cooke and 
Tulasne, Leveille, Berkeley, Cooke, Farlow Berkeley, and which seems to be the most 
and many others. That many of them I rational, as the forms are distinct in appeu- 
possess more than ordinary interest is often ' ance, places the Trichobasis as a genus of 



brought about by the fact of their parasiti- 
cal nature, and coming, as they do, con- 
stantly before the agriculturist in the shape 
of stealthv destroyers and pests that are not 
to be eradicated by any of the ordinary pro- 
cesses, the general student at the micro- 
scope is naturally bigonght to an investiga- 
tion of a matter of so much commercial 
moment. 

A few days since I had occasion to ex- 
amine, with one of our members, Mr. R J. 
Wickson, of the Pacific Rural Press, some 
samples of grain from near Colusa. While 
the rust may no doubt be found in that 
section, the sample sent was only affected 
with a mildew or blight which was satis- 
factorily proven, by the aid of tihe micro- 
scope, to be an erysiphe, a fungus which 
does not penetrate the cell-structure of the 
leaf, but does its harm to growing plants or 
vines by a dense growth of mycelial threads 
spreading over the epidermis, preventing its 
normal growth, and covering the stomata or 
breathing-pores, and thus [putting out the 
air from the leaf. More recently. Dr. 
Mouser handed me some grain stalks, re- 
ceived by him from Mr. Fowler, of Sonoma, 
to which I have given some attention, and 
from which I have prepared objects for ex- 
amination this evemng. 

It will be noticed that the leaf ie colored 
with the epores of a fungus, mostly in 
masses, and others scattered indiscrimin- 
ately, though with great profusion, over the 
surface, after breaking through the cuticle 
from the cellular structure, while a trans- 
verse section, under a moderately high 
power, shows that the latter is flUed with a 



the order Cceomacei, which, with its kindr^ 
JBcidiacei and Puocinicn, all parasitic on 
living plants, form a conspicuous part of 
the family Cimiomyceles (dust-fungi). The 
orange or reddish-brown color of the pseudo- 
spores in the example before ns, shows their 
uredinons character, possibly having at some 
point passed through the form uialogonft 
to that of JBcidium, and no doubt, woold 
present the bilocular brand-^>ore with dark 
brown integument of Pucdnia, as a next 
stage in their life-history under favorable 
conditions. There is a mystery about these 
fungi, which has been and is a favorite 
field for the ardent investigator in original 
matter, and which is only to be more care- 
fully elucidated and the fungi extricated 
from the intricacies of their position by 
the use of the favorite instrument, for while 
the uredo form, the pucdnia form and the 
ceddium form possess generic characteristics 
sufficiently permanent to cause them to be 
classified separatelv, they have been traced 
from one to the other by trails devious, ^et 
distinct enough as to warrant the assertion 
that they are but different forms of one and 
the same plant, giving a beautiful evidence 
of the alternation of generations which is 
known to the student in the animal king- 
dom. A notable instance of this is that 
proven by DeBary, who sowed the spores of 
Pucdnia graminis on the young leaves 
of the barberry, and was rewarded with the 
jEcidium herheridis as indubitable proof of 
di-morphism. 

Neither is it known just how the grain 
becomes diseased, for microscopic examina- 
tion shows that the pseudo-spores are too 



network of searching mycelium which tends i l^rge to enter the leaf through the stomata. 

j Their granular contents, if endowed with 

♦Read before the San Francisco Microscopical reproductive powers, possibly may be taken 
Society, byC. Mason Kinne, Esq., Aprils, 1877. I up through the roots and lodged in the 
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general straotiire, or by effecting an en- 
iranoe throngh the breathing pores of the 
leaf, in either oaae only wait a favorable 
combination of cironmatances to giye them 
aD opportonity to germinate in a plant thus 
infected; or peendoHsporee earned by the 
winds to the 1^, finding favorable climatic 
conditions, may there vegetate and the 
mycelium searching ont the stomata, no 
doabt enter and commence its parasitical 
life. When it is remembered that from a 
particle of matter, not the two-thonsandth 
part of an inch in size, a good-sized puff- 
ball or mushroom will grow in a night, and 
that a few hours is often time for the per- 
onospora in/esUma, or "potato blight,*' to 
do its work, the sudden appearance of the 
nut in a field of wheat will be understood. 
Grain standing on rich ground, in a shel- 
tered position from winds, particularly our 
drying Northers, infected with the germs of 
the disease, wait but a shower of rain, or 
warm, moist atmosphere and sunny days, to 
show evidence of the trouble, though it is 
fortunate that the exact conditions favora- 
ble to the development of the fungus are 
comparatively rare. Were the spores favored 
with but a fraction of the opportunities 
given the grain which furnishes them a 
habitat^ good orops of cereals would be the 
exception, though not nearly all fields at- 
tacked are necessarily mined. 
^ In this connection it may be well to men 
tion that while the damage from rust is 
often great, many times there is more of a 
scare Uian reality. The white-mildews or 
Erysiphei of the Ascomycetes family com- 
monly are not dangerous to any great ex- 
tent on cereals, as the leaves have usuallv 
performed their work when attacked, though 
other glnmaoeous planto cured as fodder 
may be injured by being rendered unpalata- 
ble to the average herbivorous animal. The 
rnst, perhaps, is as much to be feared from 
its tendency to break up the siliceous coat, 
which strengthens the stalk, when it makes 
its appearance there, thereby causing weU- 
fiUed ^;rain to "lodge" and go to waste, as 
anytlung else. Berkeley says, in speaking 
of this fungus, that "so long as the rust is 
confined to the leaf, it is, we believe, per- 
fectly harmless. The grain swells in spite 
of it, and the only effect is that the flag dies 
a little earlier, which is not undesirable 
when too luxuriant If, however, any gete 
upon the chaff— much more if it attacxs the 
seed itself, as is sometimes the case— it is 
very mischievous.'' It would not be wise 
for our farmers to sell their crops short, or 
the grain-speculator to " bear " the market 
on the strength of the simple appearance of 



this parasite, and the recommendation to at 
once cut down a field of grain when found 
to be diseased, and cure the same for hay, as 
stated in some of the newspapers, is cer- 
tainly of questionable propriety, for though 
no serious effeote might result from the con- 
sumption of the fungus spores along with 
the forage, the UstUagiTiei, or smut funguses, 
have long been known to the medical fra- 
ternity and used with marked effect. The 
practical part of any study into the habite 
of this pernicious pest is apparent if any 
means can be devised to cure or prevent the 
infection, and everything goes to show that 
to aim at prevention is the only method for 
the agriculturist. Speaking of Puccinia, 
Oookesays: " It is worthy ojf remembrance 
by all persons interested in the growth of 
wheat, that the 'brand' is most common 
upon planto growing on the site of an old 
dung-hill or on very rich soiL As the same 
Puccinia is also f ou{)d on numerous grasses^ 
no prudent farmer will permit them to lux- 
uriate around the borders of his fields, lest 
they serve to introduce or increase the pest 
he so much dreads." Many remedies have 
been tried as preventetives against ruste, 
smute and brands, and it seems that the 
most effectual is to treat the seed grain to a 
bath of the solution of sulphate of copper, 
which kiUs the spores carried along with tiie 
grain, or washing in a strong solution of 
"Glauber's salto,'* and afterward, while still 
moist, dust over with quick lime, from 
which will be eliminated a caustic soda fatal 
to the germination of the spores. 
• ♦ • 
English Fish Culture. 
The piscionltaristo of England are making 
strenuous efforte to improve declining or nearly 
mined fisheries and render them of value as 
food producers. The London 'Bmta in a recent 
article, says: A large and very healthy con- 
signment of salmon and trout eggs from the 
Bhine, Lucerne and (Geneva have lately been 
received in London. The salmon eggs were all 
gathered from Bhine fish, collected and packed 
under the advice of Herr Haack, of the famous 
fish culture esteblishment at Huningne. The 
process of packing is described as very simple. 
The eggs are counted out into thousands. They 
are then carefully inclosed in gauze and lightly 
packed in some well cleaned soft moss. The 
boxes are tied up all together in handy parcels 
and sent off to their destination, great care 
being token in transit to prevent the eggs from 
being shaken. In the present instonce the ova 
arrived in fine condition. 
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OF MiOBOsooPT. This certainly demonstrates the value 
of the Journal as an advertising medium.*' 



Milled Heads versus Screw-Drivers. 

TN a recent article by Dr. Hnnt, of Phila- 
-^ delpbia, published in the Cincinnaii 
Medical News, there occurs the following 
passage descriptive of certain features of 
Mr. Zentmayer's Centennial microscope: 
'* The stage is accurately graduated, and is 
adjusted by screws which are turned only 
by screw-drivers, and when once centered is 
not easily deranged by careless trifling with 
inviting miUed-head screws." 

On first reading this passage, we concluded 
that it was an attempt at humor, and in 
this opinion we were confirmed when, further 
on, we came across certain coarse jokes, of 
which the less said the better. But when 
we remembered that the following sentence 
hod occurred on the preceding page, we 
were forced to the conclusion that Dr. Hunt 
really meant what he said. The passage to 
which we refer is this : * ' It is to be regretted 
that Mr. Grouch allowed his name to be 



connected with the introduction of the ad- 
justable rotating stage, for it is exclusively 
an American invention." But one interpre- 
tation can be placed upon this sentence, asd 
that is too obvious to require explanation. 

The fact that Mr. Zentmayer's stage is 
''accurately graduated," shows that it is in- 
tended for the measurement of angles, and 
if Dr. Hunt has not been attempting 
to perpetrate a joke, he shows that he 
knows very little of the conditions required 
for success in such work. The idea of at- 
tempting to adjust, by screw-drivers, an in- 
strument intended for delicate mathematical 
work, can hardly fail to bring a smile to the 
countenance of every one familiar with such 
operations. Just compare the ease of mak- 
ing adjustments by means of two opposing 
milled-head screws, (while the eye watches 
through the instrument the position of the 
moving parts), with the labor of adjusting 
by means of a screw-driver I When using 
the latter we have first to look through the 
microscope and see which way to move the 
stage; then, removing the eye from the eye- 
piece, we adjust the screw-driver in the 
narrow slots in the screw heads, and turn a 
little, on the cut-and-tiy plan; then we look 
through the microscope, and see how much 
we have over or underdone the work; then 
we take away the eye from the eye-piece 
and after readjusting the screw-driver, give 
another turn, and so on od nausecnn if not 
ad infinitum I 

But that part of Dr. Hunt's article which 
we first quoted is, if not ar joke in itself, a 
grim joke on its author, for it shows that he 
has violated one of the soundest canons of 
criticism, which is: Always examine the arti- 
cle you intend to criticize. If Dr. Hunt 
had done this he would have found that the 
miUed-heads on Mr. Grouch's stand do not 
invite *< careless trifling," for when not in 
actual use, they are slipped off and packed 
away in the case, where neat little fittings 
are provided to receive them. 

It may be well to say here that, as we 
understand the question, Mr. Cronoh does 
not lay any claim to being the first maker of 
an adjustable concentric stage. In the arti- 
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cle from his pen, published by us last month, 
he speaks of ''his own centering adjust- 
ments," not of his own idea of centering. 
The idea of centering is a very old one, far 
older than Grouch, or Zentmayer, or Bul- 
loch. It was used at least thirty years ago 
in Germany, by Brunner, and consequently 
is not, as Dr. Hunt claims, ** exdusively an 
American invention.*' But while the idea 
itself is old, different methods have been 
devised for carrying it out. Mr. Bulloch de- 
vised one plan, Zentmayer an entirely differ- 
ent method, and Mr. Grouch a still different 
an'angement Of these Zentmayer's is cer- 
tainly the least convenient; Mr. Bulloch's is 
veiy good, but we think that few persons 
will use it and Mr. Grouch's long together, 
without giving the preference to the latter. 
Upon this point, however, we do not care to 
obtmde any mere opinions of our own. 

It is certainly- to be regretted that Dr. 
Hont should have put forward such broad 
and unfounded claims on behalf of a gentle- 
man to whom the microscopists of this 
country are under deep obligations. Well 
may Mr. Zentmayer exclaim: " Save me from 
my friends, and I will take care of my ene- 
mies myself!" 

Th« Editor of the A-hkbioak Joubiial of Miobosooft 
does not bold himself refponeiblefor opinions or fact ■ 
■toted by oorrespondente. In this department we ao- 
eord the widest liberty oonslstentwith proper courtesy. 

Hr. W. H. Bulloch's Improvements in 

KicroBCope Stands. 

Ei. Am. Jour. Microscopy— In the May nam- 
ber of this journal are some remarks headed 
"A Qaestion of Priority," whioh fteem to justify 
a more extended consideration of the subject 
there broached, and also of some other points 
in the same connection. 

The more so does this seem desirable, be- 
oaose it seems that the claims of one of our 
most iogenions and original manu&oturers of 
stands are entirely overlooked in this, as in 
many other cases. It is not nnfreqaently the 
case that the credit for an improvement is given 
to the wrong person, merely because he has a 
more prominent position in the world than the 



one to whom it is due. My personal know- 
ledge of what Mr. W. H. Bulloch, of Ohicago, 
has been doing for the last few years for the 
improvement of microscope stands, has induced 
me to bring a few faots and dates before the 
readers of this journal, with the hope that they 
may aid us in giving honor to whom it is due. 
With this purpose in view, I wrote to Mr. Bul- 
loch immediataly on the receipt of the May 
number of this journal, requesting him to send 
me a short aocount of his improvements for the 
microscope, with the dates of their introduc- 
tion. 

Having received his reply, together with 
some photographs of his stands, and a letter 
from Dr. Ward, written to him, dated May 16tb, 
1877, in relation to the subject, I proceed to 
place the matter in as clear a light as possible. 
In great pait I shall quote the substance of Mr. 
Bulloch's letter. He says: *'I for one think 
Mr. Grouch is rather late in the day to assert 
that he was the first to make the so-called ad- 
justable concentric stage. He says: *I may 
perhaps be permitted to state that my own cen- 
tering adjustments, * * * were claimed by 
two American manufacturers,' etc. The ques- 
tion is not, as he puts it * my own centering 
adjustment,' as I do not know that any maker 
has a wish to claim it;* but what is claimed in 
this country is, that three different makers 
were making the concentric stages adjustable 
previous to 1871— K B. Tolles, J. Zentmayer, 
and myself— whereas he exhibited his first in 
December, 1875, five years after they were in 
common use in this country. I have been 
making them acyustable since July, 1870; the 
first one was made for Dr. H. A. Johnson, Ex- 
President of the Illinois State Microscopical 
Society. The mechanical stage was centered 
on a l-25th objective. I also exhibited at the 
October meeting of the society (1870) a small 
stand, and centered it on an objective at the 



*[Mr. Bolloch, we think, misunderstanda Mr. 
Grouch's poaitioD. Mr. Grouch (at least, so it seems 
to us) does not claim to be the inventor of the ad- 
justable ooBcentrio stage, but of a certain modifica- 
tion of it. whioh he considers has some points of 
superiority. So far as the latter point is concerned, 
opinions will, of course, differ, out the question, 
whether or not Mr. Grouch is the Inventor of the 
form of concentric stage mannfactured by bim. is a 
matter of fact which it ought not to be dilBcuit to 
settle. As stated elsewhere, a4JuBtable concentric 
stages are very old. The invention, in some form, 
must have forced itself upon the first miorosoopist 
who intelligently undertook the measurement of 
angles under the microscope.— Ed. A. J. M.] 
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meeting. It worked with three milled sorews *' I also claim to be the firat to hang the mir- 
working in a ring indde of the main ring, and ror so that it can be naed over the stage with- 
the stage turned within the inside ring; the | oat the use of a separate stand. It can be used 
stage was made of glass, clamped in a brass ' in any direction, back or forward, and on either 
frame, so as to be readily replaced if broken." . side. I did not attempt to combine the sab- 
Accompanying this letter is a cut and a pho- 1 stage and mirror, as I did not see any advao- 
tograph of the stand as made in 1873, and also ! tage, and do not now see anything gained bj 
a photograph showing the latest adjustment for , being able to bring the achromatic condeoRer 
centering the stage. This arrangement is fnUy I oyer the stage. I mounted the mirror so that 
equal to any other I haye seen, and as to its : it could be used oyer the stage in the first men- 
efficiency, I can speak in the highest terms, as tioned stand of Dr. Johnson (1870). Dr. Ward 
it is attached to my own stand. says that Spencer mounted it so in 1871.** 

Mr. Zentmayer's latest improyement of an ^* ^^^ ^ ^^^ '«>™ **^ '^«^* Mr. BuUoeh 
adjustable stage is probably quite as good, as claims priority for the following improyements: 



far as general design and accurate workman- 
ship is concerned, for it could not be other- 
wise, coming from the hands of such a man as 
Mr. Zentmayer; but as Mr. Zentmayer's ar- 
rangement requires the use of a screw-driyer, I 
think that Mr. Bulloch has a litUe the adyan- 
tage, in that the sorews are turned by means of 



1. The adjustable stage. 

2. The swinging bar carrying sub-stage. 

8. The mirror mounted so as to be used 
aboye the stage, thus replacing to some extent, 
if not entirely, the bulls-eye condenser. 

In regard to the first, I belieye there can be 
no doubt that Mr. Bulloch was the first to in- 



a bit ofstiff steel wire inserted through perfor- troduce a really practicable plan for centering 
ations in the screw heads. This adjustment . to high powers. Dr. J. G. Hunt, in the Cin. 
can be attached to a great many stands already oinnaU Medical News, takes the ground that the 
°^^^« concentric adjustable rotating stage was made 

With this attachment, and a stage only fiye by Zentmayer sixteen years before any foreign 
inches in diameter, Mr. Bulloch writes that he maker conceiyed the idea. This condusiTelj 
can obtain 135^ of direct light from mirror, giyes the credit of the inyention to America, 
while from Mr. Grouch's illustration in the > The objection to the old concentric stage of 
London MUrosoopical Journal, his stands will | Zentmayer, as compared with recent ones, is 
barely allow of 100°. If any person desires to | that it is not readily adjusted, and has no me- 
see this stage of Mr. Bulloch's, I will be glad to chanical moyements. 

haye him call at my house, when it will afford As to the second, I quote a portion of Dr. 
me pleasure to exhibit it to him. j Ward's letter, as follows: "There is no room 

In regard to the swinging sub-stage, Mr. for dispute as to your work haying anticipated 
Bulloch writes as follows: ** There is another i Zentmayer's in regard to the stage, but it fell 
question of some importance at the present | just one short of accomplishing the whole in- 
moment, that is as to the priority of the swing- \ yention which he has made, and which I think 
ing sub-stage improyement. I made a standi will proye popular and successftil.*' 
with the aboye improyement for Dr. Jones, of ' The difference between the two (Bulloch's 
this city, in 1873. I sent a photograph to Dr. and Zentmayer's) improyements is simply that 
Bichardson, of Philadelphia, in 1873, with a in the latter the bar turns through a greater 
request that he would show it to the Phila- arc and the mirror moyes with it, which is not 
delphia Microscopical Society, and the instm- 1 the case with the former. It seems to the 
ment was shown to Mr. W. Walmsley in Goto- 1 writer that it is an adyantage to haye the tvo 
ber or Noyember, 1873. I also sent a photo- < moye independently, particularly when the 
graph to Dr. Ward, of Troy, and receiyed an 
answer in 1873. The sub-stage was centered 



one-tenth part of an inch aboye the stage-plate. 



third improyement is made use of. 

As to the third improyement, it seems that, 
as far as known, Mr. Bulloch anticipates all 



to allow for thickness of slide. It was worked ' others by at least one year. The first and third 
in the arc of a circle for oblique light; so that | of these improyements are on my own stand, 
I claim to haye made this arrangement three i which is the second size of Mr. Balloch's make, 
years before any other. The swinging bar is only placed on the largest 
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AtaodB. The oonoentrio stage is placed upon 
his $75 monooulaza. The onte and photogimpha 
referred to will be placed in charge of the edi- 
tor of this journal for a short time, so that 
those who wish can see them. 

As already stated in this journal, the swing- 
ing bar is claimed by Mr. Gandlach and by Mr. 
2entmayer. It is of frequent occnrrence that 
the same improTcment is carried oat by two men 
independently, bat it is certainly not nsaal for 
three men to do the same thing. 

From the fiusts stated, Mr. Bulloch certainly 
makes good his claims of priority in this case, 
and it is hoped that he will receive due credit 
hereafter from all microscopists. 

The editor of this journal deseires great 
eredit for giving the utmost freedom to discus- 
sions of this character. 

BOUTN HXTOHOOCK. 

8 Beekman Place, New York, 



Information Wanted. 

Ei. Am. Jour. Jficroaoqpy— Will some one 
inform a beginner in vegetable histology, what 
preparation of sections is necessary, and give 
a few standard mounting fluids and combina- 
tions for making rings for thin cells? 

Brief directions for the early steps are de- 
ficient in many works, and would please others 
perhaps, as well as the writer, who is a worker 
an animal histology. 



Spermatozoa of Earthworms. 

Ed. Am. Jour. Microscopy— IdAj I ask, through 
your columns, some one of your readers to tell 
me how to preserve the spermatozoa of the 
earthworm in such a way that they may be sat- 
is&ctorily examined with a high power ? 

The fact may not be generally known to 
those interested that the spermatozoa of the 
earthworm may be easily obtained as follows: 
Daring the communication of these her- 
maphrodite creatures, which act may be ob- 
serred in gardens and along pathways at early 
morning, or on damp, foggy days, from May to 
November, there may be seen, on either indi- 
vidual, near the enlarged rings, by means of 
which they grasp each other, a whitish mass; 
this may be removed by a dextrous touch with 
a pocket knife; examination proves it to be a 
lively mass of spermatozoa in their proper 
fluid. 

D. aK 
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Annoal Reeord of Selaaee and Industry for 

1876. Edited by Spencer F. Buird, with the As- 
ststanoe of Eminent Men of Science. New York: 
Harper A Brothers. 

To give a really good resume of the progress of 
Science and Industry, is such a diffloult under- 
taking that severity of criticism in this case is 
almost barred. In the volume before us, an at- 
tempt is made to give a general view of the pro* 
gress of Astronomy, Meteorology, General Physios, 
Chemistry, Mineralogy, Oeology, Geography, Hy- 
drography, Anthropology, General ZoOlogy, In- 
vertebrate Zoology, Vertebrate Zodiogy, Botany, 
Agriculture and Rural Economy, and Industrial 
Statistics, and the book is divided into two dis- 
tinct parts— the flrst consisting of general articles 
upon the subjects Just named, while the second is 
little else than a sort of soientiflo scrap-book, made 
up of dippings or condensed notes from different 
Journals. After a most carefol examination, we 
confess that we flnd it diffloult to form a just esti- 
mate of the value of the book. It seems to us to 
be neither popular enough for the " general reader," 
nor sufficiently thorough and minute to aid the 
soientiflo man (the latter is certainly the oase.) 
Let us take, as a fair iUaetration of what we mean, 
the following parag^ph from the article by Prof. 
Barker on Physics: "Schott has examined the 
character of the cryBtalllzatious which are pro- 
duced in common glass under varione conditions, 
with a view to elucidate the chemical character 
of glass itself." This sentence certainly gives very 
little information that is of value to any one. If 
the writer had given us the resnlts of Sohott's ex- 
aminations, or even a reference to the periodical in 
which an account of them appears, the space would 
not have been wasted as It now is, and if his colla- 
borateur, who did the clipping, had made his selec- 
tions with special references to the topics discussed 
in the general treatise, the entire book would hare 
had a double value. As it now stands, however, 
no one is aided by such bald statements, statements 
which perhaps make the volume appear profound, 
but which certainly do not add anything to its real 
value. The second half of the volume consists, as 
we have said before, of selections from various 
journals. It contains some paragraphs of great 
value, and some that are of very little worth. We 
are apt to laugh at the man of scissors and paste, 
but it is a fact beyond dispute, that for one man 
that is competent to make good selections, ten can 
be found to write well. The selections here are on 
the whole very good, though now and then we 
meet with one which exhibits a lack of knowledge 
and Judgment. Thus, at page 388, we are given, 
as a recent (German discovery (we get all our great 
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diBCOveries from Gonnany; the Oermuis get (hetn 
from America and Eogland) the fact that the taste 
imparted to milk and bntter by tamips may be re- 
moyed by saltpetre 1 The wife of any old farmer in 
PennsylTania could have given the learned com- 
piler this information. 

One of the moat important featores of a book of 
this kind is the chapter on bibliography, and after 
reading the veryseTere remarks made npon the 
nntmstworthy character of bookseller's catalogues 
and announcements, we looked for something es- 
pecially good. We must confess that we were dis- 
appointed. A writer that gives in his list of cur- 
rent periodicals, th^ names of Journals that have 
been dead for years, while he omits others that are 
living and painstaking, has no right to talk of the 
errors of publishers announcements. The list of 
books also is very defective. These faults are un- 
pardonable for this simple reason: Any literary 
hack knows where to find nearly complete lists of 
both books and periodicals, and this being the case, 
no man with the reputation of Prof. Bsird has any 
right to palm off such shiftless and inaccurate 
work upon the public. He seems -to be conscious 
of the defects of this part of his book, for he 
pleads with publishers to send him copies of the 
books, etc., they issue. The fact that such copies 
were not sent is no valid excuse for want of thorough- 
ness in this department. It is the business of the 
bibliographer to find and examine the books that 
he describes, not to wait for some one to send them 
to him, and although public libraries may be dila- 
tory in purchasing (and this is the reason given 
for omissions,) the bookseller's shops are always 
open. 

That l^e book, as a whole, has great value, every 
one must admit. Those of our readers who may 
add it to their libraries wHl never regret having 
done so. But when we consider how much better 
the work might have been made by a little addi- 
tional conscientious work, we cannot help pointing 
out its defects. 

SXOHANOES. 

Subsciibers who have a surplus of interesting mi- 
croscopic material, or objects in any department of 
natimi science, which they wish to exchange, may 
announce it. without charge, in this column. The 
following rules must be observed: 1. The privilege 
of announcing an exchange is confined to sub- 
scribers. 2. ExoHAHOW only will be lotted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
careftil about the address. 

Slides of fossil and recent Diatomacess. etc. Lists 
exchanged. K Pennock, 806 Franklin street, 
Philadelphia. 

SUdes of TrichiDB spiralis, finely mounted, in 
exchange for anatomical or pathological mounted 
objects; Gbas. Gaylord, M. D., Otsego, AJlegan 
Oounty, Mich. 



Slides of cntlde of larva of Maorosila GarolioA, 
showing crystals, in exchange for other objecti. 
E. A. Burdiok, Pension Office, Washington, B. 0. 

Diatoms from Coldwater, Mich., in exchange for 
other well-mounted objects. Address F. H. Boot, 
Coldwater, Mich. 

Palates of mollusca, a great varietv, mounted or 
unmounted, in exchange for mounted slides of in- 
teresting objects or good mateziaL 0. M. Yoreo, 
164 Lake street, Oleveland, Ohio. 

Wanted, for specimen of bladder of cat, finelr 
injected, other injected pathological objects. J. T. 
JosliD, Newburgh, N. Y. 

Oase of alge, and live firesh water animalcnln, for 
any well-mounted specimen. Send slides to A. 
Hobart, Box 581, Penn Yan, Yates County, N. Y. 

Wanted, a small piece of <* Monterey stone.** or s 
small quantity of the Diatomaceous fossil deposit 
from any part of the Pacific coast. State what is 
wanted in return. F. F. Stanley, 40 Pearl street, 
Boston. 

SUdes of spermataEoa of horse in exchanse for 
any other well-mounted object. 0. Blasdale, H. D., 
Jericho, Queens County, K. Y. 

Bermuda shell sand, composed entirely of foram- 
iniferal and other shells, with coralines and sponge 
spicules. Very Interesting for low powers and 
opaque specimens. Address 0.€. Merriman, Bocfa- 
ester, K. Y. 

Slides of diatoms containing Stauroneis Pbaeni- 
oenteron, Cymbella Ehrenbergii, Girculare Qod- 
phonema,Navicula,eto.,in exchange for any well 
mounted object. William Beadio, Qamerville, 
Bockland Oounty, K. Y. 

Wanted, one of the famous Barton buttons; matt 
be in good condition. Will give either money or 
good exchange. E. W., Box 4,876, New York. 

Specimens of the marbles, granites and mineralB 
of Vermont, in exchange for western minerals, or 
good fossils; minerals and fosdl woods itom the for 
West speciaUy desired. Br. Hiram A. Cutting, 
State (Geologist, Lunenburgh, Essex county, Tt. 

Slides of Arachnoidisous Bhrenberfrii, m iitu, od 
seaweed firom Santa Orus, CaL, for other monsted 
objects. 0. Mason Einne, No. 423 CalifomU street, 
San Francisco, GaL 

Wanted, in exchange for diatoms from Dorthen 
Wisconsin and Michigan, any well-mounted objecti; 
marine diatoms preferred. W. H. Titus, M. J>i 
Shawano, YHs, 

Bott'seggs, upon horse hair, mounted, (pretty ob- 
jects); also kangaroo and other hair, mounted, is 
exchange for other interesting mounted matter; 
send list. Chas. 8. Sh'ulta, Hoboken, N. J. 

Slides of fine sand, consistinff of quartz, garoet, 
magnetite, hornblende, etc., from beach at Lake 
Qeorge, very beautiful, for other mounted objects. 
Wm. w. Griffin, Lynn, Mass. 

For specimens of Comstock ores (16—25), or 
crystals of rare chemicals for polariscqpe, mounted, 
send diatoms or foraminifera to F. H. Engels, ILPm 
Virginia, Nev. 

Wanted, well-mounted spedmens, for slides of 
American Podura mounted whole, and scales of 
same. Address Qeorge W. Fries, Friendship, N. Y* 

Very fine gold-bearing quartz from California, for 
other well-mounted ob^ts. 8. B. Hatch, Box 856, 
Milford, Mass. 

** Bough" material, or mounted slides of Lake 
Superior Diatoms, for other mierosoopic objects. 
Dr. T. U. Planner, Springfield. Mo, 
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The Brush and Comb of the Hymenoptera. 

BY BBY. /. li. ZABBISKIB. 

EES have always 
been noted for 
cleanliness of 
person. It ap- 
pears to be neces- 
sary for them to 
take particular 
care in this re- 
spect of their an- 
tennsB. Any one 
who has observed 
bees and wasps, 
mnst have no- 
ticed how much 
time they spend 
in cleaning these mysterious organs; and, 
perhaps, will remember the singular, almost 
human-like motions — the careful, dexterous 
strokes in one direction with which the 
work is done. One of the fore legs is thrown 
over the antenna of the same side of the 
head; the antenna is caught at a certain 
pomt of the leg, which at the proper in- 
stant is here slightly bent for the purpose; 
and then, with an outward and downward 
sweep, the antenna is drawn from its base 
towards its tip through this bend. 

A little attention shows why the antenna 
is caught at a certain bend of the leg. 
There is a special apparatus at that particu- 
Itt spoti admirably adapted for the pur- 




pose. Fig. 1 is a representation of the fore 
leg of the worker honey bee, magnified ten 
diameters. The first large joint of the leg, 
counting from the body, and here, for con- 
venience, shown as cut oflf at its largest 
diameter, is the femur; the second is the 
tibia; and next is the largely developed 
first joint of the tarsus. At the junction of 
the tibia and the tarsus is the apparatus 
mentioned. It comprises— first, a special- 
ized spine, hinged, movable, brush-like, 
and projecting from the inner side of the 
leg; second, a deeply-cut, semi-circular 
notch, in the upper part of the first tarsal 
joint, fringed with a row of closely set 
teeth, like a curved comb. When the leg 
is bent towards the body at this point, the 
comb is accurately opposed to the brush, 
leaving a circular opening, through which 
the antenna is drawn, and neatly cleansed 
at every part of its circumference. 

Fig. 2 shows this apparatus on the leg of 
the honey bee enlarged seventy diameters. 
This developed spine is mentioned as a 
brush, because of its graceful, brush-like 
form in other species of the hymenoptera. 
In the honey bee it appears to have no 
especial fringe of bristles, but is mem- 
branous, thin, of irregular outline, and 
doubled, like a leaf with the edges curled 
towards each other, having the concave side 
opposed to the leg. The stout spines in 
Fig. 2, above and below the notch, are a 
few of the usual spines which abound on 
this part of the leg. The teeth of the comb 
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are seen in a regular ourve, fringing the 
inner oontour of the notch, and pointing 
towards the centre of the opening. 

Fig. 3 represents the bmsh and comb on 
the fore leg of a winged red ant, magnified 




Fig. 1.— Fore leg of worker Honey Bee. 

seventy diameters. The bmsh, in this in- 
stance, well deserres the name. Its back, 
or convex side, is armed towards the tip 
with finely pointed projections; and its con- 
cave side, from the tip to a large pointed 




Fig. 4 is the detached brush from the fore 
leg of a winged black ant This also is 
magnified seventy diameters, bnt it is taken 
from a mnch larger species than that of 




Fig. 8.— Bmsh and Comb of Red Ant. 

Fig. 3. There are the same sharp projec- 
tions on the back, near the tip; and the 
inner surface, which is opposed to the leg, 
is fringed with two rows of long, doee 
teeth, for about two-thirds of its length; 
the rows gradually diverging as they ap- 
proach the central portion, and endofflng 
an oblong vacant space. 



Fig. 2.— Bmih and Ck>inb of Honey Bee. 

process in the neighborhood of the base, or 
for about two-thirds of its length, is fringed 
with long, closely set teeth, which must 
render the hmsh an admirable duster. 
There is no deep notch in the tarsus, as 
with the honey bee, but a decided curve, 
with a gently sweeping and extended comb. 




Fig. 4.— BmBh of Black Ant. 

Fig. 6 represents the corresponding por- 
tion of the fore leg of the blue mud wasp 
{Pdqpceus ccBruleus). The brush is Itfg^ 
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prominent, and of strikingly graceful form, fleshy, oylindrical and ends in a slightly 
as might be expected from the character- curved spinous tip. Instead of the comb, 
istics of this species. The teeth of the found on most other members of the 
brashing edge, opposed to the leg, begins ' great family of the hymenoptera, there is- 
qaite near the base, and extend downwards a long row of curious appendages, gradually 
in a prominent reversed curve to a large, 
pointed process, and are then succeeded by i 
a dose row of sharp spines to the tip. The 
teeth of the comb are set in a notch, in the 
upper part of the tarsus, very much like 
that of the honey bee, only not cut in with 
snch a deep, short curve. I 

Fig. 6 shows the same portion of the fore ! 
leg of the white-homed horn-tail ( Urocenis ' 
idbicomis). This insect is one of the' 
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Fig. 5.— Brash and Ck>mb of bine Mad Wasp. 

W^of the hymenoptera. It has long, 
Q&rrow wings, and a long, oylindrical body, 
giving it somewhat the appearance of a 
dragon-fly; but it is much more sluggish in 
its movements than the latter insect. The 
female is armed with a long, slender borer, 
binged to the middle of the under side of 
the abdomen, with which she bores the 
trunk of the pine tree to deposit her 
^gs. In this insect the brush and comb 
would hardly be recognized, as they have 
been strangdy transformed into what may 
be called a thumb and knives. The 
thumb, as seen in Fig. 6, is hinged to 
the lower end of the tibia, in the usual 
position of the brush. It is nearly straight^ 



[ Fig. 6.— Thumb and Eoiyes of White-homed Horn- 

! tail. 

1 

I increasing in size as they extend down- 
! wards, and set on the inner side of the 
I enormously lengthened flrst tarsal joint. 
I Three of these appendages from the middle 
I of the row, enlarged seventy diameters, are 
shown in Fig. 7. They rise from a some- 
what bulbous base, continue for about one- 
third of their length with a cylindrical 
trunk,and then suddenly expand in an ex- 
tremely thin and transparent blade. 




Fig. 7 — EoiveB of the Horn-tail. 

They would evidently have formed a good 
model for the flint knives made by our pro- 
genitors of the "stone age." The back of 
each knife is directed downwards; while th& 
cutting edge, taking a broad sweep fronk 
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the handle to the extreme point, is directed ' them, they most be considered as acddental 
upwards towards the thamb. In the indi' mixtures. The thread-like forms of Mdo- 
▼idnals which I have examined, the thin j sira stick to plants, stones, wood, etc., in 
upper edge of many of the knives appeared \ standing or flowing ditches, forming tender, 
split and ragged, reminding one of the ' brownish, thread-like masses. Othens, e. g. 
broken and frayed wings of the worker Fragilarice, are usually found on rotting 
honey bee, after she has passed a few weeks tree or other leaves. Also among Con- 
in the severe labors of the honey harvest fervjB, mixed with CymbeUcn, Synedroi, and 
New BaUimore, JST. F., March, 1877. other forms. It seldom happens that one 

•-<•-« ! species is found quite isolated from othen. 

The Siliceous Shelled Bacillaria or Dia- ' The adherent forms are generaUy fonmd on 
tomaceffi '^^ flne-threaded marine or fresh water 

algSB, the former yielding the complex 

n. — THE DISTBIBUnON AND CX)LIiEOnON OF 



THB DIATOMACIUB. 

( Oonimuedfrom paye 69. ) 

DIATOMS are found in almost all waters, 
or in wet or damp pkoes. But those 
"who suppose that these organisms occur in 



larger attached forms; the latter, especially, 
the smaU, isolated, free movable fonoB. 
The brackish waters in the vicinity of sea 
coasts, or where the sea water during high 
tide flows into the fresh water ditohea, or 
mouths of rivers, are particularly rich in 



every drop of water, axe mistaken. In pure forms of different genera. The tide washes 
river or spring water they are rarely found, these microscopic bodies loose from the 
but near the banks of the rivers, and in the ! ground, and the water collected near the 
places where springs flow out, in water bank contains them in great abundance, 
tables, and in damp places, around water , Filtering large quantities of such water. 



pumps, and on the stones and plants which 
are under the water. The flne-threaded 
marine and fresh water algte are often very 
richly covered with them— sometimes so 
4X>mpletely that the algsB cannot be recog- 



leaves them on the filter, and they can be 
gathered; a method of procuring them meD- 
tioned first by Ehrenberg. I have alM 
practiced the following methods: I have 
taken off the brown skin, or slime, with a 



nized. Frequently, also, in summer, they ; knife, or spatula, pressed the water oat, 
are to be found in the little pools of drying wrapped the remnant in paper, and thus 



ditches, or in the rain-pooLs, where, on the 
slippery ground, they form a more or less 
4Blimy Bkin, generally tender, but sometimes 
compact, and which is frequently charac- 



carried it off. In the same way I treated 
the other forms, which, either as foam, or 
slime skins, appear swimming on the water. 
The species found on confervse, or other 



terized by a brown color. On warm, sunny i algSB, I gathered with these, pressed the 
summer days, bubbles of oxygen are devel- ' algse, and thus transported them. The 
oped in these masses, buoying them up, | separate packages I emptied into as mas; 
and bringing them to the surface, where ! vials, at Lome, and poured water on the 
they then appear fioating either as a thin masses, then subjected them to the micro- 
and tender brown skin, or as larger, thicker, scope, and afterwards preserved them, either 
very slimy and compact, skinny or lumpy in vials with alcohol, or spread ont and 
masses, from which a notable quantity of ' dried on plates of mica; in the lack of mie* 



oxygen gas can be collected. The micro- 
scope shows that in these fine skins, very 
different forms are associated, usually Nav- 
icuke, Cymbelkef SuHreUoR or free S^piedrce, 
^th a more or less lively motion. The 



plates, one can use little slips of glaas for 
the same purpose of spreading and drying* 
In this way, all the forms found in one 
region can be preserved for an indefinite 
time. The larger, complex forms of the 



larger slimy masses consist principally of sea, e, g. Schizanenue, Micromega^ wh 
one species, and if others are found among are found attached to algaa, stones and 
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other objects, may be preserved either in 
alcohol, or dried like the algae, on paper 
or mica plates. In the examination of. 
these, as with all forms, they mnst first be 
wetted and softened by water. 

The dead individuals sink to the bottom 
of the water, and since their siliceous shells 
resist solution, as well as decomposition, 
they can be fonnd therein, even after thon- 
sands of years. And thus it may happen 
th&t these siliceous shells may get into the 
fertile humus, and form a part of it, but 
their presence therein is, generally, purely 
accidental, and only common in such places 
as are frequently flooded, or have in former 
times been the bottom of a swamp, or stand- 
ing water, e. g. most peat-layers, in which, 
in addition to the diatom frustules, rem- 
nants of different water and swamp plants, 
and also snail and mussel shells are found. 
No diatom shells are found in the soil of 
dry regions. Their presence contributes 
little or nothing for the manuring of the 
soil, since they have too little of organic 
matter. The only advantage they can con- 
fer to the clods may, perhaps, be this— that 
in great abundance they would lighten the 
heavy soil, for which purpose any fine sand 
xwoold serve equally well. 

m.— THE FOSSIL 000T7BENGE OF THE DIATOMS. 

That the diatoms do not, like many genera 
of infusorise, undergo decomposition, had 
already been announced by Nitzsch in 1817, 
I. too, had observed that characteristic, and 
the glassy nature of their frustule had led 
me to discover the siliceous earth in it. 
With the discovery of the siliceous frus- 
tales (Kieselpaiuers), was also demonstrated 
their indestructibility, and consequently 
their presence in the sediment of ditches, 
riyers, seas, and also in more recent for- 
mations of the earth's crust. Proof was still 
required that they were to be found also 
in the older formations; the possibility was 
given by my discovery. Then 0. Fischer, 
in Pirkenhammer, near Carlsbad, announced 
to the Boyal Academy of Sciences, in Ber- 
lin, that the siliceous earth found in the 
peat moor near Franzensbad, not far from 



Eger, consisted almost entirely of diatom 
I frustules, and seemed to owe^ its origin to a 
sea bottom, dried by volcanic heat. The 
first assertion of Herr Fischer was correct, 
and was confirmed by microscopical exam- 
ination of the Franzensbad siliceous earth 
by Ehrenberg, who found that it consisted 
chiefly of Navicula viridis and major, bat 
inasmuch as this form is not found in sea 
water, but is one of the most frequent in* 
habitants of land fresh waters, Ehrenberg^ 
thus disproved the supposition of Fischer, 
that the siliceous earth was dried sea boi- 

The discovery of Herr Fischer was ac- 
cepted with the greatest pleasure, for there- 
by the fossil existence of these little micro- 
scopical organisms, hitherto unheard of, 
was first pronounced and proved. This in- 
duced Ehrenberg to make further examina- 
tion of fossils allied to the siliceous earth, 
and thus led to the most brilliant results, 
which have spread the fame of this indus- 
trious scholar into all parts of the world* 
Next, it was found that the siliceous earth 
(Kieselguhr) of the Isle de France, the 
mountain meal {BergmeM) of San Fiore in 
Tuscany, the polishing slates (PoHrschiefer) 
of Bilin in Bohemia (which are known 
< also in commerce as ordinary leaf-tripoli), as 
well also as those of Planitz, near Zwickau, 
consist entirely of diatom frustules. It is 
quite remarkable that the principal n^ass 
of every one of the above named fossil de- 
I posits is constituted of particular forms, so 
I that they can be distinguished readily there- 
I by. Thus, in the Franzensbad Kieselguhr^ 
the principal mass is made up of Navicula 
viridis (in other samples of the same, Cam" 
pylodiscus dypeiis). In the siliceous earth 
of Isle de France, of Himantidium arcus 
(not BaciUaria vtdgaris, as Ehrenberg says)* 
In the mountain meal of San Fiore, of 
Synedra capUaia, The Bilin polishing 
slate consists almost exclusively of Mdosira 
[OaUioTieUa), distans. But in the Planitz 
polishing slate, the frustules, which also are 
Melosira distans, cannot be recognized so 
distinctly, because they are filled with 
siliceous cement, and 90 united to th* 
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denser stone mass. Snbseqnently, it was 
announced by Dr. Philippi, in Oassel, that 
the polishing slate of the Habichts-waJdes 
(Hawks wood), which is found there in 
thick layers, consists of diatom frustules, 
among which, one form especially, not found 
living hitherto, and which is called Gallion- 
elia undulata by Ehrenberg, con readily 
be discovered and distinguished; it is repre- 
sented on our plate 2, Fig. IX. What 
Ehrenberg says on the Bilin stone formation 
is important (PoggendorfTs Annal, 2 B., 8 
Bd. 8. 457, u. f.) Herr von Humboldt had 
sent to him a small collection of Bilin 
stones, from Dr. Stolz, in Bilin, and a 
larger, from Dr. Beuss, besides many pieces 
broken by Herr von Humboldt, himself, 
Accompanied by a drawing of Dr. Beuss, 
which made plain the relative position of 
ihe layers of the formation at that place. 
JBhrenberg reported as follows: '*The Bilin 
infusoria rock constitutes the uppermost 
layer of 14 feet in thickness, on the Tripoli 
mountain, about 300 feet above the Biela; it 
overlies a gray layer of clay, directly on the 
chalk marl; below both, gneiss is found, as 
the basis of all the rock formation of the 
place. On the west of the Tripoli moun- 
tain, the upper stone masses rest against a 
basalt dyke, which forms the Spital moun- 
tains, and on whose other side (west), rough 
limestones, with many recognizable petri- 
factions of small, calcareous marine animals 
(many crinoidea) lie on the gneiss. The 
denser masses (porous slate and semi-opal), 
lie in the polishing slate above, towards the 
surface. The earthy masses underneath are 
oftentimes much disturbed, but the lower 
strata are nearly horizontal. By directing 
the attention especially to the porous slate 
(Saugschie/er), and the semi-opal (Halb- 
opal), whose numerous transitions were ex- 
posed for classification, the result was ar- 
rived at, that the former, as well as the lat- 
ter, are closely connected with Infusorise. 
The examinations show that the porous 
slate is evidently only a polish-slate, whose 
infusoria shells are cemented by amorphorus 
siliceous masses, and thus fiUed out; empty, 
as well AS full fossil 'shells, are found. This 



: IB the cause of its greater specific gravity, 
and other characteristics. 
; * " In the most gradual transformations to 
I semi-opal, it may be seen how the cement 
mass has increased at the expense of tbe 
: infusoria shells, which decrease in number 
aud sharpness of outline. The formatioii of 
, the semi-opal in the polish-slate, in which 
I it is imbedded in lump masses, may be 
I traced in almost imperceptible gradations 
from the porous slate. A careful micro- 
scopical analysis of the different semi opals 
I of Bilin and the Luschiitzer Valley, near 
jby, has made known that all these stone 
! lumps, oftentimes as hard as flint, and giv- 
ing sparks, consists mainly of infusorisB, 
which are partly connected by a somewhat 
transparent siliceous cement, and partly 
; contain only larger infusorial forms singly 
I inclosed in them, as insects are in amber. 
' '* Oftentimes it can be seen distinctly that 
the layers of the polishing slate are changed 
in the transformation into porous-slate, or 
semi-opal, in no other way than that some- 
. thing or other ate up or dissolved a part of 
the infusorisB shells, especially the smaller 
ones, and so inclosed another part, gener- 
ally the larger forms, unchanged. In this 
process the order of the layers remained 
just as visible as it was before in the polish- 
ing-slate, and it forms the bands of the 
semi-opal. The white bands, less trans- 
parent, are well-preserved layers, generally, 
of infusorise. The medium of solution, 
therefore, must have worked on the siliceous 
shells, somewhat like water drops, or steam, 
on a mass of flour: the parts touched by it 
have been quietly penetrated, and partly 
gradually dissolved and changed into opal 
masses, or, perhaps, the substance that 
came in and produced the opal, itself occu- 
pying no great space, assimilated a greater 
or less amount of the empty siliceous shells. 
Inasmuch as it cannot be supposed that the 
opal substance pressed out the siliceous 
shells, the oondusion seems feasible that 
the opal itself is made out of the infusorise, 
through the agency of mere water, or per- 
haps some other (acid) medium of solution. 
Just as flour dough, not yet kneaded, eon- 
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tains stripes of flour, so the semi-opal has 
infusorial bands; both are hydrates.'* 

Ehrenberg believes likewise that the flint 
noddles are formed, like the semi-opals, out 
of diatom shells. Bat I have not succeeded, 
in spite of the most careful investigations of 
these, in discovering such shells either in 
the outer white crust, or in the inner mass. 
Neither has Ehrenberg shown, satisfac- 
torily, the siliceous frustules, nor has proof 
been given of their occurrence in the semi- 
opaLs of the Dolerite, or the precious opals 
of the Porphry. 

(To b€ ccfMnued.) 



A New Form of Megascope. 
By J. B. Knight. 
TpH£ projection, on the screen, of the 
-^ images of small opaque objects, is often 
a very desirable means of illustrating lec- 
tures or papers read before societies, but 



D, the condenser;— all of the ordinary con- 
stituents. F represents a tube of sheet 
metal, of the proper size, to flt snugly over 
the ring of the condenser, and of sufficient 
length to reach considerably beyond the 
focus of the beam of light from it. The 
object I is held, by the stage Q, in the beam 
of light as near its focus as possible, and 
yet give the proper breadth of illumination. 
This stage G is supported by, and hinged 
across its centre to the inner movable tube 

E. To the tube F is attached a branch for 
holding the focussing lens at the proper 
distance from the illuminated side of the 
object, with its axis at as small an angle from 
the axis of the condenser, as will permit the 
cone of light passing from it to the screen 
to clear the top or sides of the lantern box. 
Objects are easily placed on the stage G, by 
withdrawing the inner tube B, and are 
easily adjusted by this longitudinal move- 
ment, and the angular movement of the 




has not been very largely employed, because 
of some difficulties attending its use. 

As the light for forming the image is only 
that emanating or reflected from the sur- 
face of the object, it is important that it 
be strongly illuminated. The arrangement 
about to be described, was devised to secure 
a better illumination than is obtained with 
the ordinary megascope, and at the same 
time save the cost of a special instrument, 
by utilizing the ordinary projecting lantern 
with which nearly all our educational in- 
stitutions are provided. 

The arrangement for accomplishing this 
purpose is shown in the accompanying cut, 
in which A represents the lantern box; B, 
the lime; 0, the oxy-hydrogen gas jet; and 



stage on its hinges. This attfU)hment is sim- 
ple and inexpensive, and by it the useful- 
ness of the projecting lantern is greatly 
increased. — Journal FranJdin InstUvte, 
• • ■ 

Erysiphe or Wheat Mildew * 

THE cultivation of wheat, our staple a^- 
cultural product, owing to its superior 
quality and a never-failing market, has 
already assumed such vast proportions as to 
astonish the beholder, while the farmer is 
preparing to increase its production to an 
almost illimitable extent. 

There were, however, thoughtful men in 
our midst who entertained fears that this 
over-production would yet engender dis- 
ease; that nature, so to speak, would become 



*Bead before the San Franciaco Mioroscopioal 
Society, by Dr. H. W. Harkness. April 5, 1877. 
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weary of fumishiDg from earth and atmos- 
phere the elements necessary for its farther 
development; that some pest might with 
reason be anticipated which should serve to 
contract onr immense fields as well as to 
greatly diminish the yield. 

Until the present season nothing of the 
kind has occurred to verify these predic- 
tions; although in the Spring of 1868 the 
larva of a fly threatened to do great luum to 
many thousand acres of wheat within the 
county of Yolo. This larva took up its 
abode within the stalk, at the base of the 
culm, nearly eveiy stalk possessing one or 
more of these unwelcome tenants. As it 
proved, however, to be a light feeder, the 
grain matured without serious damage, and 
since then it has never been observed. 
Aside from this, a few low lying fields upon 
the banks of our rivers, have horn time to 
time been affected by the yellow rust {Puc- 
cinia graminis) ; the damage resulting has, 
however, been so trifling in extent as to 
excite but little attention. The pest which 
appears for the first time this Spring, termed 
by the farmers " white rust," or ** mildew," 
is one which may well excite the fears of 
the agriculturist. It has already invaded 
the more mature fields within the limits of 
four or more of our heaviest grain-produc- 
ing counties, where at least a half million 
acres of wheat are in great peril, some of it 
already destroyed. 

The first notice of its existence appeared 
during the first days of March; but owing 
to absence in a distant portion of the State, 
I was unable to procure specimens until the 
28th inst. 

The fungus appears upon the expanded 
leaves in closely-felted patches of dirty 
white color; the patches varying from one- 
sixteenth to one-half inch in length, follow- 
ing the longest diameter of the leaf, equally 
on both surfaces. When the leaf still ad- 
heres to the stalk, it often extends entirely 
around it, forming a zone, extending upward 
for an inch or more. With the aid of a 
pocket lens numerous black spots are ob- 
servable, closely enveloped in the felted 
material. 

The more mature spots may be peeled off 
from the leaf, but the tenacity with which it 
adheres to it, seems to indicate a union 
somewhat more intimate than that of mere 
contact, doubtless owing to some contact 
with the hairs of the leaf. 

On examining sections of the leaf and 
fungi, no suckers are apparent, while the por- 
tion of leaf so denuded appears in no manner 
distorted or broken, but the cuticle remains 
AS smooth as that of the unaffected leaf. 



; The leaf at a short distance from the 
iculm soon turns brown and dries, while 
, that portion surrounding the stalk is able to 
resist, to some extent, the parasite, and 
when the patches are removed, the sorface 
is still green. In the earlier stages the 
mycelium is observed creeping over the 
surface, branching as it extends, its fila- 
ments overlying one another, until it 
' eventually forms the felted mass above men- 
, tioned. 

Growing out of the myceUum, projections 
are seen, from which the conidia spores are 

groduced. These appear as upright mom- 
form threads, bearing three or more oyal 
spores. 

These when placed in water throw off 
germinal tubes. On boiling a portion of 
tiie fungus in a solution of caustic potash, 
the myodiium is destroyed, and a clearer 
view of the reproductive bodies may be 
obtained. 

At the present stage of development but 
one form of pycnidia is observable, which 
is nearly globular in shape, and of a dark 
brown color. From this abundant ovate 
styJospores are ejected. No other forms o! 
pycnidia such as Tulasne figures, are at 
present discernible. Large numbers of 
other bodies are seen, which prove to be 
conceptades. These are sphenoal in out- 
line, gregarious, and in color dark brovn 
or black, with cylindrical appendages, 
which are slightiy curved at their terminal 
point On rupturing the conceptades, from 
eight to fourteen asci appear through the 
opening. 

These asci are somewhat obovate, with a 
stout, curved pedicel, by means of which 
they are attached to the inner surface of the 
conceptacle. The asci are filled with granu- 
lar matter, and under the action of iodine 
are turned of a brownish tinge. All so far 
examined are immature, no sporidla being 
formed within the asous. Enough has been 
determined, I think, to warrant me in re- 
garding it as none other than the erysiphe 
graminis of De Gandolle. 

No doubt the sporidia will ere long ma- 
ture, and then the species may be fully 
determined. 

To what extent the wheat will be damaged 
by this erisyphe, it is, of course, impossible 
to say. Adhering, as it does, so closely to 
the plant, it doubtiess appropriates the 
juices so necessary for the maturing of the 
grain to its own sustenance, while at the 
same time shutting off air and sunlight 
from the tissues. Its visible effect is a 
weakening of the stalk, thus engendering 
decay. 
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Mechanical Finger. 

I WISH to call the atttention of the Soci- 
ety, this eyening, to a device for pick- 
ing np and selecting minnte objects under 
the microscope. In other words, to an im- 
provised mechanical finger, which may be 
easily arranged by any person who possesses 
a first-class stand. 

Feeling the want of such an apparatus to 
pick ont and arrange the interesting and 
beantif al crystals which occur in the washings 
from the hydraulic goldmines of California, 
and in the black, gold-bearing sands of the 
sea coast, I was led to give the subject 
mach careful study. 

The elegant mechanical finger described 
in the American Journal, second series, vol. 
49, folio 304, is not only expensiye, but 
most be detached from the microscope and 
laid away when not in use, bein^ for this 
reason inconvenient. Considering these 
defects I thought on a number of ways to 
simplify the arrangement, and finally hit 
on a plan to do away with all extra appara- 
tus and still accomplish all that coidd be 
desired. The plan is so simple that I am 
almost ashamed to make it public. For 
anght I know it may be in use by a host of 
mioroscopists in difierent parts of the world, 
bat I have never heard it mentioned, nor 
have I seen it described in any of the pub- 
lished works. 

As I am sure that the idea is new to our 
Sodety, I will describe it as briefly as possi- 
ble. Let the microscope be placed in a 
vertical position, and a suitable object-glass 
screwed on. Fix the parabola in its place 
in the the sub-stage. Let it be pushed as 
far in as possible, so that when elevated by 
the milled heads it will rise through the 
opening in the stage, with its upper edge 
above the surface. As it will not be imme- 
diately required, it may be depressed, using 
the milled heads for that purpose. A glass 
slide, upon which the rough matter is laid, 
from which it is desired to select an individ- 
ual crystal or other object, may now be 
placed on the stage. The sliding pieces of 
the stage must then be separated as widely 
as possible, and the stage forceps fixed in 
the usual position. If the objects to be 
picked out are small, such as diatoms, etc., 
a human hair must be placed in the jaws of 
the forceps, and so arranged that it will 
appear in the field and near the surface of 
the slide. The objects to be selected should 
be as near the centre of the slide as possible. 
By turning the milled heads of the mechan- 
iiil movements of the stage, the desired 
object may be centred, after which the hair 



must be readjusted without moving the 
stage. By elevating the sub-stage slightly, 
the slide will be lifted from the stage, the 
position of which can be changed by the 
mechanical movement, while the slide re- 
mains stationary. 

When the end of the hair is exactly over 
the object, whidh is dimly seen out of focus, 
a turn of the milled head of the sub-stage 
lifts the slide until the object touches the 
hair and remains attached to it. When the 
sub-stage is lowered, the object remains 
suspended to the end of the hair. The 
slide may then be removed and another 
substituted, to which the object may be 
transferred by simply elevating the sub- 
stage, the slide rising to meet the suspended 
object, n the slide has been gently breathed 
upon, tlie object leaves the hair and attaches 
itself to the glass. This applies only to 
minute objects. When the object is larger 
and too heavy to be lifted by a hair, it will 
be necessary to substitute a bristle and to 
wet the end of it; when the second slide is 
placed under it, a few minutes will sufi&ce to 
evaporate the moisture, and the object will 
fall into the desired position. 

The hair ma^ be used to push away worth- 
less matter which may surround the object 
desired. It is perfectly easy to {>ush any 
portion quite out of me field, simply by 
using the stage movements while the slide 
rests on the parabola. 

If a piece of fine aluminium wire, the end 
of which has been flattened by a pair of 
steel rollers, be substituted for the hair, and 
a low power used, a crystal may be Ufted 
with as much ease as a lump of coal on a 
shovel. To prevent the object from being 
pushed before the chisel edge of the wire, a 
small piece of glass may be placed in tiie 
direction of the movement, against which 
the object is held, while the edge of the 
flattened wire passes under it. 

It will be found difficult to place a hair 
firmly in the jaws of the stage forceps. 
This difficulty may be overcome by cement- 
ing the hair or bristle between two small 
pieces of thick paper, which the forceps 
will hold rigidly. 

Nothing can be more simple than this 
device, and I question if any mechanical 
finger can be more effective. A few minutes 
will suffice to make it perfectly understood. 
— Paper by H, G. Hanks before San Fran- 
Cisco Micros. Society, 

• • » 

— It is well known that some tadpoles 
feed freely on flesh. It has been suggested 
that they might be usefully employed in 
making skeletons of small animals. 
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Microscopy at Nashville. 

THBOUGH the kindnees of Prof Ward, 
chairman of the Sub-Section, we have 
been favored with the following note from 
the advance sheets of The Naturalist "At 
Ihe Nashville meeting of the American 
Association for the Advancement of Science, 
commencing August 29th, and continuing 
about one week, special arrangements will 
be made for the care of instruments, and for 
the convenience of those who wish to use 
them. The local sub-committee having 
charge of these arrangements consists of 
Dr. T. O. Summers, Jr., and Professors G. 
8. Blackie and Alex. Winchell, who will 
leave nothing undone that is believed to be 
for the advantage of this department As 
microscopy has been made a permanent 
sub-section, it is now, in reality, a national 
society of microscopists, with power to 
elect officers and continue its organization 
from year to year, and to avail itself of the 
great facilities and advantages of meeting 



with, and as members of the American Asso- 
ciation. It was the unanimous and earnest 
desire of the members present at the last 
meeting, at Buffalo, that all the microscop- 
ists of the country, and especially tLe 
officers and members of microscopical socie- 
ties, should take a hearty interest in the 
enterprise, and contribute to its usefulness 
by attending the meetings when possible, 
and sending contributions to be read if un- 
able to attend personally. Circulars giving 
particulars of the arrangements for this 
meeting can be be obtained from Dr. T. 0. 
Summers, Jr., of Nashville, chairman of 
the local sub-committee, or from the editor 
of the microscopical department of Tk^ 
Naturalist,'' [Prof. R. H. Ward, of Troy, 

N. Y.l 

■ # » 

The Editor of the Amxbioax Joubxai. ov Micboscopt 
does not hold himself responsible for opinions or facti 
stated by oorrespODdents. In this depurtment ve io» 
oord the widest liberty oooaistent with proper courtesy. 

The World of Matter. 
JEa. Am, Jour, Microscopy— In an article 
headed **The World of Matter *' published in 
a late issue of your journal, the writer starts off 
by castiDg an undeserved slur upon what be 
chooses to call the " speculation " of "ouriouu 
physicists," regarding the size of the ultimate 
atoms or molecules of matter. The article is 
taken from the Boston Journal of Chemistry, but 
the writer certainly was not cognizant of the 
immense strides which have been made in mole- 
cular physics during the last few years, or at 
least he does not appreciate their valae. 

Strange and wonderful as it may seem to the 
general reader, it is nevertheless a fact, that 
we may now speak of the absolute size of the 
molecules of matter, without relying upon the 
results of mere speculation, but using figures 
which are the result of long series ofbeantifol 
and accurate physical experiments. Surely we 
have not isolated these moleonles to measnie 
them and determine their shapes, but they 
have been truly measured in spite of this, and 
we are assured of the accuracy of the results 
; because the numbers from different expert- 
I mentors, working from totally different data, 
I agree very closely. 
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Noue of UB in oar younger days, blowing eoap 
bubbles, with a clay tobacco pipe, and gazing 
at the refleotionB in the transparent film, ever 
thought that there could be any more beauty in 
a soap bubble than our eyes could see. But Sir 
William Thomson saw something more in this 
film of water, and he has by patient and delicate 
experiment, determined the size of the ultimate 
molecules of water by measuring the contrac- 
tile force of this bubble as it was blown thinner 
and thinner. We may readily follow the princi- 
ples luToWed in these researches when we con- 
sider that as the film grows thinner the con- 
tractile force remains the same until it becomes 
so thin that the walls are composed of an ap- 
preciably small number of molecules, constitu- 
ting its thickness. Thus the contractile force 
of a film one ten thousandth of a millimetre in 
thickness, is appreciably the same as a thicker 
one. If the film be now reduced to one twenty 
millionth of a milimetre, the contractile force 
will be found greatly diminished. Now, we 
find that the heat, equivalent to the mechani- 
cal force required to reduce the film thus far, is 
much greater than the amount required to con- 
vert the water into vapor, i. c, to destroy the 
water as such. Hence we must conclude that 
before the film reaches the twenty millionth of 
a millimetre in thickness, its contractile force 
must greaUy diminish, and since such a diminu- 
tion cannot take place with several molecules in 
the film, there cannot be several molecules in the 
twenty millionth of a millimetre. For fear of 
making this communication too long, I shall 
not attempt to condense the methods em- 
ployed by oth^ workers to reach this same 
result. SufiQce it to say, that the above course 
of experiment thus crudely condensed is only 
one of a number of courses, all of which de- 
mand the most careftil and accurate physical ex- 
perimentation, which few are sufficientiy gifted 
to undertake. 

We may feel certain that the molecules of 
solids and liquids must measure between the 
ten millionth and two hundred millionth of a 
millimetre in diameter. One millimetre = 
.03937 inch. Considering the molecule to be 
one twenty millionth of a millimetre, the size 
in fraction of an inch would be about one five 
hundred millionth of an inch. 

A good dear exposition of this subject, by 
Prof. G. F. Barker, of Philadelphia, may be 
found in the American Chemist for last Novem- 



ber. Such numbers are small beyond our con- 
ceptions. But we have not yet reached the 
limits of divisibility of matter. The chemist 
recognizes still another particle of matter, the 
atom, of which these molecules are composed. 
This atom is indivisible as far as we yet know, 
(although the spectroscope has indicated that 
some of our atoms may be compounds) and has 
a constant size and weight. 

We see then, that the measures of the wave 
lengths of light are much larger than the 
diameter of the compound molecules of matter; 
in fact some 10,000 times greater. As the 
microscope becomes more perfect, we will no 
doubt be able to see much that is now perfectly 
invisible. But we can never even approach the 
study of molecules. Even now we frequently 
see fine particles suspended in a liquid so minute 
that even the highest powers of the microscope 
cannot show the particles when placed on the 
slide. We see them as a cloudiness or turbidity 
in the liquid viewed in quantity, and recog- 
nize their presence by the colored light re- 
flected from them. Already, then, we have 
divided matter to an extent that it is invisible 
by the microscope, but these particles are in- 
finitely larger than the molecules. 

B. IIlTCHCOCK. 

8 Be^kman Place, Xew York. 

• • • 

Oannabalism of the Amoeba. 
Ed. Am, Jour, Microscopy— In reference to Dr. 
Leidy's observation of an alleged act of can- 
nabalism on the part of the Amoeba, and de- 
scribed by him before the Academy of Sciences, 




at Philadelphia, I would make a suggestion, 
and inquire, was it really an act of oannabalism, 
or one of a sexual character? 
As I incline to a belief in the latter altema- 
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tiye, I beg to offer my reasons for forming that 
opinion. 

The attention of some of the best obserrers 
have been directed to the Amoeba, but its life 
history has yet to be written, and its actual 
mode of reprodaction is still a perplexing ques- 
tion. The most simple mode is that by 
** fission,** when the creature merely contracts 
the middle of its body, until the two ends be- 




Fig. 2. 

come separated, and the dlYorced parts sail 
away to pursue an independent existence. Or, 
instead of its dividing into two nearly equal 
parts, a single pseudopodium may become de- 
tached in a similar way. 

Another mode of reproduction has been no- 
ticed, which is by a segmentation of the 
nucleus, which results in the wholesale pro- 
duction of a brood of young Amoebfe. And, 
lastly. Dr. Wallich has shown that the Amoeba 
undergoes a process of encystation, which is 
followed by the segregation of the sarcode 
granules into what has been called sarco-blasts, 
but the ultimate process of reproduction by 
this mode has not been accurately fol- 
lowed out 

I must now direct attention to the very 
interesting united researches of Messrs. 
W. H. DaUenger, F. KM. 8.. and Dr. J. 
Drysdale, F. B. M. S., into the Life His- 
tory of the Monads, observed continuously 
for over three years, which will bring me 
to the point I wish to make. They found 
the modes of reproduction with monads 
to be equally as varied and remarkable as 
those known to occur with the Amoeba. 
But there was one method which attracted 
their particular notice, and in this case 
the creature threw off its external appendages, 
became oblong and rounded, granular, sluggish 
in motion, and at length stationary, and at last 
its edges broke up and a cloudy mass poured 
forth, consisting of myriads of minute points, 



which were observed until they became perfect 
monads, like the parent. 

This mode of reproduction was found to be 
preceded occasionally, but very rarely, by an 
actual sexual contact, or ** congress of genetic 
element" — and was found to be the primary 
method of multiplication of these species. 

It was only after three years of close obser- 
vation that this sexual contact was noticed, 
and these gentlemen found it so rare that 
they concluded that it probably served for 
hundreds of generations. This form of sex- 
ual contact is thus described: **Tw3 of the 
monads, in no way distinguishable from one 
another, at times met and touched at their 
anterior ends, swimming fireely together. 
The normal flagella rapidly disappeared, and 
the bodies meUed irdo each others and the whole 
assumed a granular condition. " 

Now, sir, there appears to me to be so close 
an analogy between the blending of the bodies 
of the Amoebae, as seen by Dr. Leidy, and the 
mdUng into each other of the monads observed 
by Messrs. DaUenger and Drysdale, that I can- 
not resist the conclusion that they had refer- 
ence to one and the same act 

I beg to make this, as a mere suggestion, 
with no desire to disparage Dr. Leidy's inter- 
esting observations, but rather to offer a ra- 
tional solution to what he himself considered 
an abnormal act 

I submit copies of Messrs. DaUenger and 
Drysdale's drawings, which will make the par- 
aUel I describe very clear. John Micheds. 




Fig. 3. 

[The engravings are reproductions of the 
plates in the MonMy Mieroacopical JourmL 
Fig. 1 shows the first act of sexual contact; Fig. 
2 the earUest result of the blending; Fig. 8 the 
stUl condition which foUows.— Ed. A. J. M.] 
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A Pxmetle»l Treatise oa Itlghtalag Protoc 

tloa. By Henry W. Spang. With IHastrationB. 

12mo.oloth $1.50. Philadelphia: Ohkzton, Bern- 

sen &. Haffemnger. 

This work has evidently been written for the 
parpose of adrertiaing a speoial earth-termination 
for lightning rods, which it seems the author has 
patented, and is now engaged in selling. It is Tery 
donbtrol, however, if the patent claim conld be 
sastained, as the principle involved has been long 
known, and directions for this special application 
were given in a little work, pablished by the editor 
of this Jonmal many years ago. 

In getting np his work, the author has depended 
more npon hU scissors than upon his pen, and 
oonseqnentiy the reader will Ikil to find any points 
explained in a manner clearer or more direct than 
that foand in ordinary text books on electricity. 
Any intelligent reader that will examine this book 
will And, however, that Mr. Spang has in some 
oases made a rather no warrantable use of his 
scissors, and that he has taken, without acknow- 
ledgement, matter and outs which are the property 
of others. His cut, Fig. 6, is a mere copy, slightly 
altered for the worse, of a cut given at page 12 
of our little book. This cut was drawn by us, and 
engraved, for the purpose of illustrating an origi- 
nal experiment, demonstrating the proper form of 
lightning rods, and Mr. Spang cannot point to any 
publication in which it can be found prior to the 
publication of it by us. 

The same is true of his Fig. 20. Prior to the 
issue of our book (in 1871), certain principles which 
affect the protection of bams and similar struc- 
tures had never been fully and popularly explained. 
We discussed the subject at some length, and illus- 
trated the article by means of original drawings and 
engravings. Mr. Spang has transferred them to his 
work without the slightest acknowledgement. 

We are not the only parties, however, upon 
whom he has thus trespassed. His Fig. 12, is a 
reproduction of one of the plates of Knight's valu- 
able " Mechanical Dictionary"— taken without the 
slightest acknowledgement. It is true that Mr, 
Spang has added and altered a little. Just enough 
perhaps to protect him from the law, but not 
enough to protect him firom the contempt of all 
honest men. 

As we said before, the present work has been 
issued for the purpose of advertising a patent light- 
ning rod. It is well known that in the construction 
of lightning rods one of the most important points 
is the faithfolness and care with which the work of 
oonstruction and erection is done. It is to be 
hoped that in the construction of his rods, Mr. 
Spang will be more honest than he has been in the 
compilation of his book. 



A. %aeer ladostrjr. — A. peculiar iUdustry has 
recently come to grief in Paris. An establishment 
was organised for the purpose of breeding maggots. 
The means by which the *'god kissing carrion" 
was encouraged in the process were very simple. 
Over the soU there were spread large quantities of 
stale fish, dead lobsters, odorous pooltry, and other 
refoseof the markets, as much as half a ton of 
large fish being taken on the premises in a single 
day. This stuff was soon attacked by the maggots, 
wMoh in turn were carefolly picked out and packed 
in casks of galvanized iron, and finally were sold fdr 
fish bait and chicken feed. The remaining refuse was 
converted into manure. It may well be supposed that 
the neighbors objected to the odoriferous charac- 
ter of the establishment. Moreover, the produc- 
tion of maggots was not confined to the premises; 
the flies roamed around and deposited their eggs 
with impartiality on exposed provisions in the 
vidnity. There was a little doubt as to whether 
the flies came within the scope of the sanitary laws, 
but at last the authorities ordered in the police and 
stopped the manufacture. 

DestractlT'eaeM ofBlaAk Aats.^Hitherto the 
white ant only has been regarded as a dangerously 
destructive enemy to timber, but at a recent meeting 
of the Philadelphia Academy of Sciences, Bev. Dr. 
McGook called attention to the destructive effects 
produced upon timber by the black ant {Formica 
penntyhanioa). His attention had recently been 
called by Judge Allison to a rafter in the roof of 
the porch of his house, which had been honey- 
combed by these insects to the extent of Ave or six 
feet He urged the importance of frequently ex- 
amining the timber of bridges and other structures 
which sustain heavy weights, for the purpose of 
preserving them against the attacks of these ants 
and similar destructive agents. 

Haad Itfarks Uader tMf ]IIlenMCope._In a 
recent lecture, Mr. Thomas Taylor, microscopist to 
the Department of Agriculture, Washington, D. C, 
exhibited on a screen a view of the markings on the 
palms of the hands and the tips of the fingers, and 
called attention to the possibility of identifying 
criminals, especially murderers, by comparing the 
marks of the hands left upon any object with im- 
pressions in wax taken fh>m the hands of sus- 
pected persons. In the case of murderers, the 
marks of bloody hands would present a very favor- 
able opportunity. This is a new system of palmistry. 

Deteetloa of Oleonkargarlae la Battar. — 
Prof . G. Leohartier states in the Chemieal News, 
that fresh genuine butter which has not been 
melted appears under the microscope composed of 
ovoid granules, and contains no crystals. The 
artificial product obtained from tallow contains 
crystals. Artificial butter does not melt at once, 
like genuine butter, to a clear oU, but ftises gradu- 
ally, a whitish " sauce " being first formed. 
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TRANSACTIONS OF 800IBTIS8. , hmnan skin tnd the Btriated mnscnlar fibre of 

NoTM.— It Will afford os gr«at ploarare to publish notes 
of the trausections of any of onr mioroecoplcal eodetlee. 
The limited epaoe at onr eommand preolndee the in> 
■ertlon of lengthened aoooiinU of mere bntineae details. 

San Francisco Microscopical 8oclct3r_The 
regular meeting of this Society was held <m Thurs- 
day evening, May 17, with a large attendance, 
called oat, perhaps, from the fact of the distribu- 
tion of tickets to the coming reception. 

President Ashbnmer was in the chafar, and in ad- 
dition to the members, Messrs. John B. Olarke, of 
the University of Califomia, and Charles £. Blake, 
Sr., of San Francisco, were present as yisitors. 

After the reading of the muiates, Dr. David 
Wooster was elected an active member of the 
Society. 

There were added to the Library, by subscription, 
the MonOUy MicrosoopioiU Journal for April, Quar- 
terly Journal of Microseopy, Amebican Joubval of 
MicBoecopT for March and April; Cineinnali ifedt- 
oal News for April and May, American Naturalisl 
for May, Popular Science Monthly and supplement 
for May, and five niunbers of Nature, By purchase, 
** Lay Sermons,** Huxley, and " Demonstrations of 
Microscopic Anatomy," Early and Brown, were 
added, while Prof. H. L. Smith, of Oeneva, N. T., 
donated two pamphlets, being on " Diatoms firom 
the Arctic Sea,** and *' Examination of Diatoms 
fotind on the Surface of the Sea of Java,** both by 
Prof. P. T. Oleve, and were communications to the 
Boyal Swedish Academy of Sciences, in 1878. The 
technical descriptions of the diatoms were supple- 
mented by several plates, which showed the marked 
characteristics of the various species. 

Col. 0. Mason Kinne presented some curious 
forms of insect life, which were obtained by Mr. 
Thos. F. Eyre, from a tree and rose-bush under 
the same, growing at Maaatlan, Mexico. They 
were mistaken by the casnar observer for the 
thorns which are tiie proverbial necessary evils of 
the sweet-smelling rose, from the fiust of the thorax 
being raised into a sharp-pointed crest, which had 
the appearance and feeling of a veritable rose- 
thorn. Mr. Kinne remarked that the tree hoppers 
{menibracididoB) ftimish many varieties of this 
peculiar form of raised thorax, but the variegated 
sharp crest curving upward and backward ttom 
the head of this, gives, perhaps, as beautifiil and 
pointed an illustration as is often fbnnd of the 
genus. In the struggle for existence which has 
gone on for ages in the animal kingdom, the 
*« mimicry of nature ** plays an important part, and 
this little tree-hopper, fh>m its appearance and 
known habits, is a good example of the theoiy. 

Prof. Davidson presented a sample of carbonate 
of magnesia which was obtained from the Qolden 
Gate, Bay of San Francisco. 

Dr. S. M. Mouser donated two slides mounted by 
himself, showing finely a vertical section of the 



By ^purchase, there were received tram Cole Jb 
Son twenty-four injected anatomical, and the same 
number of pathological objects. 

Mr. 0. W. Banks exhibited a fine specimen of the 
DionoBa muscipula or Venus* fly-trap, with some of 
the leaves expanded; others ftilfiHing their purpose 
in the way of holding a number of unwary ilies 
which had been enticed within the trap-like Jaws of 
the plant. Mr. Banks also exhibited a box of slides 
which he had just received from Mr. Charles Zent- 
mayer, of PhUadelphla, who has succeeded in doing 
good work in the way of the double staining of 
vegetable tissues, as the objects were found to pre- 
serve the peculiarities of the cell structure, and the 
color was distributed excellently. 

Mr. H. 0. Hyde, who has the matter of the comiDg 
reception in charge, and finds the office of Vice* 
President not a sinecure just about these times, 
reported that the list of exhibitors and objects was 
nearly completed, and that the reception would be 
held in Mercantile Library Hall, on Thursday 
evening, May 24th. The requests for just a few 
extra tickets would seem to show that those for- 
tunate enough to be acquainted with members of 
the Society were clamorous for invitations. 

Mr. Hanks presented a slide mounted with crys- 
tals, to illustrate a paper by him, on a mechauical 
finger, which paper is published in another colomo. 



The fifth annual reception of the San Francisco 
Microscopical Society was held on Thursday eveniog, 
May 24th, at Mercantile Library Hall, and was 
largely attended by an appreciative and intellectual 
assemblage of ladies and gentlemen, who left the 
hall feeling that the efforts of the courteous exhib- 
itors had ctilminated in an evening of pleasure aod 
interest to them. 

There is a latent feeling in the minds of all, to 
reach out into the unknown, and, if possible, become 
informed of what is apparently mysterious; and 
while the microscope has become a necessity to the 
special or even general student of to-day, it is also 
one of those optical instnunents that is the most 
fascinating to the general public The before un- 
seen world is penetrated by its seaohing powers, 
and a universe hitherto unknown to them is found 
teeming with life and wonders, while beauties of 
nature are unfolded in a manner that is at onoe 
convincing of the existence of a law that governs 
the little with the large— the infinitesimal as well 
as things of a magnitude appreciable without 
magnification. 

At the reception on Thursday evening, which 
was, as usual, a gratuitous ofiidring on the part of 
the Society to the intelligent curiosity of the ae- 
quaintanoes of the members, there was arranged a 
programme of three objects for each of the exhib- 
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itors to present, and most of the slides were selected 
from specialties cnltiTated bj the members. On a 
namber of tables arrayed about the hall were 
placed twenty-two fine instruments, most of them 
flrst-class stands, and as the audience moved from 
one table to the other, the gentlemen in charge 
took occasion to explain the objects exhibited, and 
reply to the many questions propounded. 

The President of the Society, Prof. ,Wm. Ash- 
bamer, was at 'the first table, with yegetable struc- 
ture, of which, perhaps, the most interesting was a 
leaf of the insectiverous plant kuQwn as Drosera Ho- 
tundifoUa, with its tentacles aud other parts. Dar- 
win's exhaustiTe researches into the habits of this 
plant have made it world-wide, and it was a fitting 
introduction to the vegetable tissues shown by Mr. 
G. W. Banks, irhich had been doubly stained for 
the purpose of better defining their structure. 
Other objects of a similar nature were exhibited by 
this gentleman, as opportunity offered, though 
most of the members found that their three objects 
well explained, were all they could get through 
with to advantage. 

Vegetable tissues— polarized^ formed a beautiful 
series of objects, shown by Mr. X. T. Olarke, and 
the starch grams, redwood bark and raphides took 
a new interest in the minds of all, as the polariscope 
added its effects to the natural beauty of the most 
ngefnl kingdom in nature, the vegetable. Mr. E. J, 
Wickson continued in vegetable structures, show- 
ing the relative position of the exogens and endo- 
gens, and supplemented by the anatomy of a leaf. 
The pollen of Bose and hairs of Deutzia scabra, 
by Mr. G. L. Murdock, and varities of the crypto- 
gamia, in the way of ferns, fungi and algae, by 
Ur. J. Z. Davis, brought us in natural sequence to 
some of the lower living forms, which were finely 
shown by Henry 0. Hyde, Esq. The protococcus 
and diatoms, which were motile, were almost ani- 
mal in their popular characteristics of locomotion, 
and it was only the positive assertions of the gen- 
tlemanly exhibitor that could convince some of the 
observers that there was not a mistake in their 
classification. 

Mr. J. A. Langstroth also favored the audience 
wiih living objects, in the way of such animals from 
his marine aquarium as Farypha crooea, Laomedia 
can^hora and LaguncuLa ripens, all of which were 
on their good behavior and showed themselves to 
advantage. 

Mr. H. K. Moore Ikvored those present with some 
of the most interesting forms of diatoms, and also 
spicules of Gorgonia, displayed on a dark field, 
which was a new feature to those who had properly 
passed on from table to table hi the order as laid 
down, and elicited many expressions of approba- 
tion. 

Mr. Mason Klnne selected for his exhibit the 
respirator "rgans of insects, plants and sheli-flth, 



for the purpose of comparing the methods in which 
different orders managed to breathe. He found 
that the stomata and ducts of the one, the spiracles 
and traohe» of the other, and the ciliary action of 
the branchial plate of the third, were but texts 
fh>m which he had to frame short discourses in 
explanation, and in reply to queries as numerous 
and varied as those who placed their eyes to the 
tubes. 

Mr. W. F. Myers displayed several whole insects, 
^he one attracting the most personal interest being 
a flea, though this one was that which claims the 
mole as its host and has no eyes. Mr. G. H. Wil- 
liams exhibited a beautifully mounted proboscis of 
blow-fly, and other parts of the same insect. Dr. 
S. M. Mouser, in his exhibition of the circulation of 
blood in the mesentery of a frog, united with the 
natural showing of the red and white eorpuscles, 
I certainly attracted his share of attention. The 
I firog had been considerately rendered insensible by 
' the use of chloroform— for Dr. Bergh has a branch 
Society out here— and comfortably stretched out 
on a plate of oork arranged with a little device of 
the Doctor's invention, which succeeded well in 
holding the mesentery m place and perfectly flat, 
so that the whole field oould be in focus at once. 
The capillaries and larger blood vessels were 
shown as well as we have ever seen them, and the 
question asked by each visitor of the other, "Have 
; you seen Dr. Mouser's frog?** implied more than 
a littie, and evinced the interest he had awakened. 
I Dr. S. W. Dennis, in the sulci of several human 
teeth, showed plainly the normal condition, and in- 
cipient and advanced caries of those tegumentary 
organs, which was found to appeal to the feelings 
as painful reminiscences of the past, swept across 
the brain. Dr. E. H. Woolsey gave an idea of the 
structure of the human skin, and also how the 
fungus of a skin disease played havoc with the 
tissues. Dr. J. W. Winter had something to say of 
odontology, and with interglobular spaces, sulci 
and secondary dentine shown in sections of teeth 
prepared by himself, he found that information re- 
garding the matter was not wanted from small 
sources, but from fkcts which covered metaphorical 
acres. 

Bev. J. H. Wythe, M. D., as usual with him, in- 
dulged in a fine showing of minute %natomy and 
drew upon the brain, sphial cord and nerves, for 
subjects. Mr. John Hewston, Jr., had perhaps, 
the most beautiftil exhibit of the evening, though 
not tending so mi^ch toward the general diffhsion 
of knowledge as some of the others. Polarized 
light when applied to such chemicals as Salidne, 
.SSscnline, and Platino-cyanide of Magnesium, cannot 
fail to draw out the encomiums of all lovers of the 
beautiful, of whom the Udies are not the least. 
The flaihhig rmys of light emitted ftom the crystals, 
moved many to ezdamations of delight, and the 
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verdict that ecru and gas-light blue were defeated 
in the straggle for ascendanoy among colon was 
unanimons. 

At table number 21 we found not Mr. Attwood, 
who could not attend, but Mr. W. H. Lent, whom 
we had missed at number 8, as per list, and also 
found that he was struggling with the task of show- 
ing Mr. Attwood's slides of rook sections firom the 
Gomstock Lode, as well as his own marine objects, 
and doing both very well. 

Mr. J. B. Scupham, in minerals, had some crys- 
tals of natiye gold and silver, as well as copper, 
which he explained to those around him, and pass- 
ing on to Dr. A. Mead Edwards, we were told some- 
thing about the formation of coal, and shown a 
series of objects from carboniferous deposits, em- 
bracing Newcastle coals, fossil pines and recent 
pine wood. 

Cogitating on the force and mechanical energy 
gathered together in the coal fields, which is the 
condensation, so to speak, of the Sun's power, we 
felt like going over the whole list again, a list 
which embraced so many departments in the econ- 
omy of nature; but the tired gentlemen who had 
presided at the tables so well, were found to be 
packing things away, and we left with the rest who 
were fortunate enough to have been invited, wishing 
the members of the Society could see the propriety 
of having their meetings oftener. The whole affair 
was a complete success, and those who participated 
may well feel a pride in what they have shown, and 
gratified that they have aided a little in popularis- 
ing science, trusting that the world may see that 
there is an evolution in mind as well as matter. 



EXCHANGES. 



Subscribers who have a surplus of interesting mi- 
croscopic material, or objects in any department of 
natural science, which they wish to ezoliange, may 
announce it. without charge, in this column. The 
following rules must be observed: 1. The privilege 
of announcing an exchange is confined to sub- 
scribers. 2. Exchanges only will be admitted. 
Sides must be relegated to the advertising de- 
partment. S. Each exchange will be limited to 
three Unes, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
carefal about the address. 

Wanted, foraminifera, polvcystioa and zoophitee, 
iu exchange for histological preparations, crystals 
of herapathite and other crystals, various starches, 
stained sections of old cypreBS stump from Cen- 
tennial, and other slides ofinterest. B. Hitchcock, 
8 Beekman Place, New York. 

Slides of fossil and recent Diatomacee. etc. Lists 
exchanged. K Pennock, 805 Franklin street, 
Philadelphia. 

Slides of Trichinffi spiralis, finely mounted, in 
exchange for anatomical or pathological mounted 
objects. Obas. Gaylord, M. D., Otsego, Allegan 
County, Mich. 

Slides of cuticle of larva of Maorosila Carolina, | 
showing crystals, in exchange for other objects. | 
£. A. Burdick, Pension Office, Washington, D. C. 



Diatoms from Coldwater, Mich., in exohinge for 
other well-mounted objects. Address F. H. Boot, 
Coldwater, Mich. 

Palates of mollusca, a great varietv, mounted or 
unmounted, in exchange for mountea sUdes of in- 
teresting objects or good materiaL C. U. Yorce, 
161 Lake street, CleveUnd, Ohio. 

Wanted, for specimen of bladder of cat, finelr 
injected, other injected pathological objects. J. T. 
Joslin, Newburgh, N. 7. 

Case of alge, and live fresh water animaksols, for 
, any weU-monnted specimen. Send slides to A. 
I Hobart, Box 681, Penn Tan, Tates County, N. I. 
' Wanted, a small piece of " Monterey stone." or a 
small quantity of the Diatomaoeous fossil aepoat 
from any psrt of the Padfic coast. State what U 
wanted in return. F. F. Stanley, 40 Pearl street, 
Boston. 

Slides of spermataaoa of horse in exchange for 
any other well-mounted object. C. Blasdale, IL D., 
Jericho, Queens County, K. Y. 

Bermuda shell sand, composed entirely of forun- 
iniferal and other shells, with ooralines and sponge 
spicules. Very interesting for low powers and 
opaque specimens. Address 0. C. Memman, Booh- 
ester, N. T. 

Slides of diatoms containing Stauroneis Phoeiii- 
icenteron, Cymbella Ehrenbergii, Girculare Gon- 
' phonema, Navicula, etc., in exchange for .any well 
mounted object. WiUiam Beadio, Oamerrille, 
I Bookland County, N. Y. 

Wanted, one of the famous Barton buttons; mnit 
be in good condition. Will give either money or 
good exchange. E. W., Box 4,875, New York. 

Specimens of the nuurbles, granites and minerali 
of Vermont, in exchange for Western mineralB, or 
good fossils; minerals and fossil woods fhnn tho fu 
West specially desired. Dr. Hiram A. Catting, 
State Geologist, Lunenburgh, Essex county, Yt. 

Slides of Arachnoidiscus Ehrenbenrii, m sUuj on 
seaweed from Santa Crus, CaL, for other mounted 
objects. C. Mason Einne, No. 422 California street, 
San Frandsco, Cal. 

Wanted, in exchange for diatoms from northern 
'V^seonsin and Michigan, any well-mounted obiects; 
marine diatoms preferred. W. H. Titus, M. Df 
Shawano, Wis. 

Slides of fine sand, consisting of auartz, garnet, 
magnetite, hornblende, etc., from oeach at Lake 
George, very beautiful, for other mounted objects, 
Wm. W. Oriffin, Lynn, Mass. 

For specimens of Oomstock ores (15—25), or 
crystals of rare chemicals for polariscope, mounted, 
send diatoms or foraminifera to F. H. £ngehi, H.I)<f 
Virginia, Nev. 

Wanted, well-mounted specimens, for slides of 
American Podura mountea whole, and scales of 
same. Address Qeorge W. Fries, Friendship, N. I. 

Very fine gold-bearing quartz firom California, for 
other well-mouuted objects. S. B. Hatch, Box 356, 
Milford, Mass. 

" Bough " material, or mouuted slides of Lake 
Superior Diatoms, for other microscopic objects. 
Dr. T. U. Planner, Springfield. Mo. 

Wanted, slides of diatomaoees or foraminifera in 
exchange for pathological preparations. George 
A. Piersol, 1,110 Spring Garden street, Philadelphia, 
Pa. 

Stained petals, leaves, and sections of some com- 
mon plants to exchange for other mounted objects. 
Address F. H., Box 98, Cherokee, Iowa. 



THE AMERICAN 



Journal of Microscopy, 



JLiTD 



POPULAR SCIENCE. 



Vol II. 



NEW YORK, AUGUST, 1877. 



No. 8. 



What I Know About Late Improvements 
of the Microscope.* 



RECENT paper, 
by our fellow- 
member. Dr. J. 
G. Hunt, enti- 
tled: **PoBt-Oen- 
tennial Micro- 
soopioal Notes," 
read before this 
section, and pub- 
lished in the Oin- 
oinnati Medical 
News, has pro- 
vokedf consider- 
able discussion, 
especially that part relating to my "Amer- 
ican Centennial Microscope." As some of 
these important improvements have been 
^slaimed by other makers, I propose to bring 
the subject before you for investigation, 
with the endeavor to right the matter satis- 
factorily to all concerned. 

In order to make the investigation a 
thoiough one, it will be necessary for me to 




*A paper read by Mr. Joseph Zeutmayer before 
the Biolot^cal and MicroBCopic&l Section of the 
Academy of Katoral Scienoes, Philadelphia, June 
4th, 1877. 

t[It iB proper to note that this diBcussion was not 
"proToked** by any mere statements of faots made 
by Dr. Hunt, but by the unwarranted insinnations 
•contained in his article, which has since been re- 
printed in the form of a small pamphlet, and dis- 
tributed quite extenslTely.— Ed. A. J. M.] 



call your attention to the so-called Grand 
American Stand, made for this academy in 
October, 1859, and which now stands before 
you. The novel points of this stand, which 
I claimed at that time, were: 1st. The stage, 
with graduated revolving plate to serve as 
goniometer. Although very firm, it is only 
three-sixteenths of an inch thick, and is, 
even at the present date, the thinnest 
mechanical stage made. 2d. The graduated 
revolving base for measuring the angular 
apertures of objectives. 3d. The hanging 
of the mirror to a joint as near as possible 
to the plane of the stage. 

Early in 1860, 1 made three stands (Nos. 
13, 14 and 15) precisely like the Grand 
American, but somewhat lighter to accom- 
modate Dr. Francis W. Lewis, also a mem- 
ber of this section. One for himself, one 
for Dr. John L. Le Conte, and the third 
for Mr. S. Weir Boosevelt, a lawyer of New 
York, since deceased, (which was ordered 
for him by Dr. Francis W. Lewis.) The 
latter instrument, as I am informed, is now 
in possession of his son, James W. Roose- 
velt, of New York. Mr. Boosevelt was not 
in favor of mechanical stages, and desired 
me to design for him a revolving stage, the 
object to be moved by hand, and it was for 
him that I constructed the first of my grad- 
uated stages, giving a complete revolution 
in the optical axis, in a large ring, which is 
adjustable within another by three screws, 
in order to have the axis of the stage coin- 
cident with the optical axis of the instm* 
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ment, exaotly the same as the one before Exhibition. Some of jou had seen it 

yon, which I made for oar President, Dr. | before, and previous to bringing it to tbe 

B. S. Kenderdine, early in 1866. > exhibition, yon recollect, it was shown at 

This stage has been for years extensively our meeting here, in April, 1876. 



copied, in France by MM. Nachet, and in 
England, among others, by Mr. Orouoh, 
who first (likely in order to make it cheap) 



The Bansoh k Lomb Optical Co., of Bocb- 
ester, N. Y., exhibited at the Centennial, a 
microoope stand with glass stage (a modifica* 



left off the centering adj astment, to adapt i tion of mine) ; the mirror was hong to a swing- 
it a few years later, claiming it as his in- iug arm, and a diaphragm was attached to 



vention. 

The hanging of/ the mirror by a joint as 
near as possible to the stage, I adopted long 
before I made the Grand American Stand. 
The first large stand I made for Dr. Joseph 
E. Parker, since deceased, now in possession 
of Dr. John H. Packard, also a member of 
this section, has sach a swinging mirror. 

The microscope, to which I will now call 
your attention, is one which I made in the 
fall of 1864 for Mr. E. Furber, 253 Market 
street, Philadelphia, who kindly loaned it 
to me for this evening. The accompanying 
photograph, which he presented to me 
about that time, he says was made on 
Thanksgiving Day, 1864. It is one of 
my Army Hospital Stands, almost the 
same as made to-day, except that a sliding 
sub-stage is attached to the prismatic mirror 
bar, to receive the accessories. In the photo- 



the mirror stem, quite similar to the instru- 
ment and photograph before you, made 
thirteen years ago. The joint was no^ina 
plane with the object, but below the surface 
of the stage, and the diaphragm was at- 
tached to a lateral slide, in order to make 
use of it when the mirror was hung ob- 
liquely, which is a dear proof that the joint 
was not in a plane with the object I admit 
that in the way they accomplished it, tbey 
could have placed the joint higher, as tbej 
did in instruments brought into the Cen- 
tennial Exhibition at a later time, but at a 
loss of extreme obliquity. To bring their 
mirror over the stage is. utterly impossible. 
Mr. Gundlach, the designer of this staud, 
who is in the employment of the Bauscb & 
Lomb Optical Co., since Jan. 1, 1876, migbt 
have hung his mirror higher, but he did not 
'* grasp the idea." Their instrument in- 



graph you see an achromatic prism for .vol ved nothing new in rehttion to the swiDg- 
oblique illumination (an apparatus which ^ ing sub-stage, that you do not see in the 



since then has also been brought out as 
new). Although handy as a mechanical 
contrivance, it is not of much importance; 
the mirror stem is only jointed near the 
stage, and has not the object under observa- 
tion as its precise centre. If it had, it 
would be exactly the same as the swinging 
sub-stage and mirror of my new* '' Cen- 
tennial Stand." About two years ago, in a 
conversation with Dr. J. G. Hunt, he pointed 
out the importance of having an arrange 



instrument made for Mr. E. Furber thirteen 
years ago, which now stands before yon. 

A few days ago Dr. J. G. Hunt showed to 
me a letter received from Mr. W. H. Bul- 
loch, of Chicago, accompanied by cut and 
photographs. Dr. Hunt had the kindness 
to hand the photographs and cut over to 
me, and I lay them before you. One photo- 
graph shows that Mr. Bulloch has adopted my 
i circular, graduated, adjustable glass stage, 
I claiming this old invention of mine as his 



ment for illuminating the object by an own. According to his statement he made 



achromatic condenser in an oblique posi- 
tion. I explained to him how I would 
make a stand, in which this idea would be 
carried out in the most complete manner. 
Tne design and drawings were made soon 
after, but the instrument was not brought 
out, as I intended it for the Centennial 



it first in July, 1870, just ten years after I 
introduced it. 

The large cut and the other photogr^b 
represent his large binocular stand, also 
with adjusting screws to the adjusting re- 
volving stage. The mirror stem is appar- 
ently stationary, and the mirror is attached 
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to it by a double joint, permitting of some 
obliqne illumination. But the most import- 
ant part of this instrument is an arc below the 
stage, which is traversed by the snb-stage. 
The centre of the arc is evidently in the 
plane with the object, and therefore the 
sub-stage can be placed radial to the object, 
proTided the somewhat complicated mechan- 
ism is made and used with care. The angle 
of obliquity is, of course, a limited one, and 
even with a stage as small and thin as my 
diatom stage, it would not be possible to ob- 
tain, either with the mirror or condenser, an 
angle sufficiently great for the present re- 
quirements. As the mirror does not swing 
with the sub-stage (which, strictly speaking, 
cannot be called swinging, except to identify 
it with mine,) it is difficult to get the mirror 
centered with the condenser. The photograph 
is marked September, 1873, making it evi- 
dent that it is the first attempt to place tbe 
achromatic condenser in an oblique position 
to the optical axis. But comparing this 
arrangement with mine, as designed and 
adapted to my stands, the difference in the 
results, although involving the same princi 
pie, will be seen at once. The design of 
Mr. Bulloch is a heavy, costly attachment, 
timited in its movements, and unhandy, as 
the mirror does not follow the sub-stage, 
and when the mirror is used alone it is of no 
use whatever. In mine the mirror and sub- 
stage movement is only limited by the body 
of the microscope, and can be used below 
or above the stage, always having the object 
as its centre, and in such a simple way that 
not a single extra piece is added to an in- 
atniment with the ordinary swinging mir- 
ror; hence we can adapt it to our cheapest 
microscopes. Mr. Bulloch claims to be the 
first to use the mirror above the stage in- 
stead of the bulls-eye, according to his own 
statement, in 1870. I can only say, if 
Mr. Bulloch did not accomplish it before 
that time, that he is the last one I know of, 
who invented it Spencer, ToUes, others 
and myself did the same thing many years 
before; and the little so-called oandlestiok 
■tand, made and presented to our section 
by Mr. £d. Tilghman, about eighteen years 



ago, is capable of doing the same thing. 
Some accomplish it by detaching, others^ 
by adding, joints to the mirror. If accom- 
plished in this way it is not worth the sacri- 
fice of stability which is incurred. 

But with my swinging arrangement, un 
obstructed by any part of the microsco 
but the body, it is an unsought, natural 
result of the thoroughness and simplicity 
of the mechanical contrivance, which con- 
stitutes the value of my patent 



Gundlach's Stands. 



I^HE following letter, published in the- 
^ Cincinnati Medical News, explains 
itself: 
lo the Bausch <fc Lomh Optical Chmpany: 

Gentlemen — I think I owe it to myself, as 
well as to you, not to permit the remarks 
contained in a foot note to Dr. Hunt's arti- 
cle on Microscopes at the Centennial Exhi- 
bition in Philadelphia, which appeared in 
the Cincinnati Medical News, of March, to 
pass without a few remarks on my pai*t. 
The note in question is as follows: 

"It is stated in the Naturalist tor Decem- 
ber, that tt firm from Bochester, New York,. 
* hinged the sub-stage bar at the level of the- 
object,' but the small stands exhibited by- 
said firm at the opening of the exhibition 
were not so made, nor had they any facility 
for registering obliquity. The firm in 
question did not grasp Zentmayer's idea at 
all, and hence can justly claim no priority 
of invention." 

For obvious reasons, the **firm from 
Rochester, N. Y.," mentioned in the above- 
note, can be no other than the Bausch & 
Lomb Optical Co., of this city, and as the 
microscope department of your company 
has been under my sole superintendence 
since you began making these instnunentfl» 
it must be myself individually who, in the 
opinion of the writer of said note, failed to 
" grasp Zentmayer's idea." Feeling thus 
my integrity called in question, I beg leave 
to submit to you, and to the public gener- 
ally, the following statement: 

As early as towards the close of the year 
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1875, and before I had the pleasure of form- 
ing your more intimate acquaintance, I had 
already communicated to Prof. Phin my 
intention to add the construction of im- 
proved stands for microscopes to the busi- 
ness I had till then exclusively followed 
since my arrival in this country, viz., the 
construction of objectives. 

The projected improvements embraced, 
among others, my now well known fine ad- 
justment, a modification of the glass stages 
used by many opticians; and fioaliy, the 
hanging of a swinging bar, carrying the mir- 
ror and other illuminating apparatus, in the 
plane of the object. 

The construction of a stand with all the 
aboved named improvements was begun 
about the end of January, 1876, in the 
factory of the Bauach &Lomb Optical Co., 
after my arrangement with your company 
had been effected. In the construction of 
that stand I had in view the employment of 
a solid glass stage (not open in the centre) 
expecting to gain thereby the advantage of 
very oblique illumination in consequence of 
the refraction at the surfaces. 

lu order to obtain practically the optical 
object I had in view in placing the centre 
of rotation of the illuminating apparatus in 
the plane of the object, I had to take this 
refracting power of the solid glass stage into 
eonsideration, and consequently had to place 
the central point of rotation as much under 
the actual (mathematical) plane of the object 
as the glass stratum of the stage would 
have lifted the ray. 

Convinced, however, by the criticism of 
competent judges, and by my own observa- 
tions, that the solid glass stage (without 
central opening) offered optical disadvan- 
tages which neutrahzed to a great extent the 
benefits which could be derived from it, I 
subsequently abandoned glass stages of that 
construction, not, however, before a number 
of stands had been either constructed, or 
were in the course of construction, arranged 
in regard to the hinging point of the illum- 
inating apparatus, in such a manner as to 
suit a solid glass stage. The point selected 
by me for the centre of rotation of the 



illuminating apparatus in these stands would 
have been optically the correct one, if a 
solid glass stage of my construction had 
been employed. 

The stands whose construction was com- 
plete at the time, and those then in process 
of construction, were not altered, firstly, 
because it would have involved considerable 
expense to do so; secondly, because I deemed 
the deviation from the actual plane of the 
object so slight as to be of very httle conse- 
quence, especially as the actual and mathe- 
matically correct plane of the object is vari- 
able, owing to variations in thickness of the 
glass slides, and therefore practically unat- 
tainable for the centre of rotation, unless 
said centre can be made adjustable to it. 

Of these stands, so made and left un- 
altered, one was sent, with other micro- 
scope stands of our make, to the Philadel- 
phia Exhibition, and was there at the open- 
ing of the same, and the examination of 
this stand may have given rise to the im- 
pression that I intended to place the centre 
of rotation of the illuminating apparatus 
lower than the plane of the object The 
other stands, constructed with a view to 
using the glass stage, with central opening, 
and having the swinging mirror bar hinged 
slightly above the upper surface of the glass 
stage, were unfortunately not quite finished 
at the time the Exhibition opened. 

What I contend for, and stand ready to 
prove is, that stands of my construction, 
exhibited at the opening of the Philadelphia 
Exposition, had the arrangement of the 
swinging mirror bar (with diaphragm at- 
tached) hinged in the (as near as attainable) 
optically correct plane of the object, ^-ith a 
view to the use of a solid glass stage with- 
out central opening, and the change neces- 
sary to fit the same for the use of stages of 
different descriptions was simply not then 
effected for want of time. 

Other stands were then in process of con- 
struction, arranged to meet the altered cir- 
cumstances, and were afterwards exhibited 
at the Centennial Exhibition in Philadel- 
phia, all of them conceived by me, and exe- 
cuted under my superintendence, before I 
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hftd Been or heard of Mr. Zentmajer's efforts 
in the same direction. 

I may not be the only, nor the first, in- 
ventor of this arrangement, and the very 
moderate amount of inventive faculty in- 
volved therein makes it easy to believe that 
others have conceived the same idea at the 
same time, or even before me. It is far 
from me to disparage the honest efforts of 
others, and to charge plagiarism on any one; 
bat I believe I am pardonably sensitive 
when such a charge as is contained in the 
foot note to Dr. Hunt's article, is brought 
against me, a charge T^hich, as you your- 
selves well know, is utterly groundless, and 
entirely inconsistent with the facts in the 
case. I remain, gentleman, 

Very respectfully yours, 

E. GUNDIiACH. 

Rochester, N, F., May llih, 1877. 



The Siliceous Shelled Bacillari» or Dia- 
tomacesB. 

( ConHnuedfrcm page 83. ) 
OUBSEQUENTLY, Prof. Retzius, of 
^ Stockholm, showed the presence of 
fossil diatoms in the ** Bergmehl" of the 
Scandinavian peninsula, in which Ehren- 
berg found many remarkable forms: also in 
the ** Kieselguhr" of Finnland, and the 
Polirschiefer of Zante and Oran. The chalk 
and flint of north and middle Germany, 
and of the hill country of northern France 
and England, do not show any siliceous 
frustnles of fossil diatoms; but the chalk 
marls of Caltanisetta, Greece, and northern 
Africa, which Ehrenberg examined with 
especial care, are distinguished by peculiar 
forms, not yet observed living, out of which 
Ehrenberg was obliged to make several new 
genera. It appears, therefore, that these 
chalk mountains enclosed diatom genera- 
tions different from those now living, and 
thus, the opinions of modem geologists, 
that only the most recent and superficial 
layers, and the Tertiary strata, enclose a 
generation of organisms coinciding with 
those of the present world, seems to gain a 
new confirmation. Yet, Ehrenberg had 



scarcely concluded his important investiga- 
tions of the above mentioned chalk-marls, 
which he declared to be the product of dia- 
toms, with a small proportion of the cal- 
careous animals of the chalk,* when, the 
next year (1840) he reported, in a new com- 
munication, *'0n yet numerously, still liv- 
ing, animal species of the chalk forma- 
tion," in which many forms were repre- 
sented, derived from the mouth of the 
Elbe near Cuxhaven, the sea coast near 
Kiel, the island of Tjom, the Oattegat, and 
other places, which fully agree with the 
diatoms of the chalk. 

Also the Drysodil, a species of mineral so 
named by Oordier in 1808, and which was 
previously known as leafy ** earth-asphalt,'* 
and found especially in Sicily, was recog- 
nized by Ehrenberg (Annal. d. Physik und 
Chemie 1889, Xn, p. 578) as leaf tripoli, or 
polishing slate, by chance penetrated by 
earth-pitch. Under this head belong also, 
according to the researches of the same in- 
veetio:ator, the bituminous coal of Geis^ 
inger Buscht near Bott, and Sieburg, north 
of the seven mountains; also the dark brown 
coal from Weaterwalde; and lastly a leafy 
brown coal from Vogelsberge, all of which 
enclose frustules of diatoms. 

Besides the fossil remains of these organ- 
isms found in the old continent, two exten- 
sive diatom deposits were found in Ger- 
many, remarkable for their extent, and 
which in part still increase. They are the 
layers in the Luneburg Heath {L&neburger 
Haide) and in the Valley of the Spree and 
Havel {Spree und Havdneiderung), in and 
near Berlin. 

The Liineberger layer had already in 
1837 been discovered, on the occasion of 
some boring experiments, which were made 
for the examination of the sub-soil, in the 
neighborhood of the farm Oberohe, in 
Erbsdorf county, as a layer of 10-20 feet 
thickness, and 1 to li feet below the sur- 



*Tbese invettigatioDB are contaiDed va Ehren- 
berg*B pamphlet, "The Fonnaiion of the European, 
Libyan and Arabian Cbalk-RockB and Marl oni of 
HicroBCopie Organidms, 18S9,*' in the proceedings of 
the Royal Academy of SoienccB, Berlin. 
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face. AcoordiDg to the analysis by Haus- 
manD, the loose white earth that was found 
proved to be purely siliceous; and in the 
samples that were sent to Ehrenberg he 
found nothing but diatom frustules. In 
the year 1843, Ehrenberg had an oppor- 
tunity to examine the layer himself, and 
arrived at the following results*: The layer 
lies immediately underneath the houses of 
the farm in the Liineburg heath itself. The 
region is hilly, but not dosed in, attid the 
farm itself lies in a valley, the borders of 
which, to the north and south, rise very 
gradually about 80 feet; while to the east 
and west it is broadly open. Close by the 
houses flows the Ohe, a little brook, in the 
length direction of the valley, bordered by 
a narrow, swampy meadow. The layer, 
however, was not discovered first in the 
yalley, but on a hill, at the south, and sub- 
sequently found by the owner of the farm 
under his premises. Seventy boring experi- 
ments gave the result that the extension of 
the layer in the direction southwest to 
northeast, is about 450 rods {rtUhen), and 
southeast to northwest 200 rods, and with a 
thickness up to 40 feet, of which the 14 to 
18 feet aboye, are snow white; and the 22 
feet below, gray colored. It lies 1 to 
16 feet' below the sandy surface of the 
heath, and rests on coarse sand. Fur- 
ther investigations showed that this layer 
was no sediment of a water basin; that here 
and there, now living siliceous organisms 
are found therein, and that, therefore, it 
might have been produced without per- 
manent water covering; and that the snow 
white color of the upper layer, and its 
cleanness, was occasioned by a continuous 
circulation of water in the stratum, nod 
finally, that it was to be considered as a 
spring formation (by capillary action) 
through the layer, on a dry elevation, a 
peculiarity hithe^ little obeervf d. 

The deposit of DiatomacesB which was 
found in Berlin, in 1841, first in Luisen 
street, and afterwards at many other pointp, 

^Joarnal ftlr PrAOtisohe Chemie, von ErdmaD, 
1843, 1, 8., 54, u. f. 



on which Ehrenberg (Annal d. Phys. und 
Ch., 1841, No. 11, S. 436) reported to the 
Academy of Sciences, was proved by re- 
peated examinations to be one of the most 
extensive fresh water formations. In many 
places it surpasses that of Liineburg three 
times in thickness, and in some places 
reaches a depth equal to the level of the 
Baltic Sea. Horizontally it stretches not 
only in the valley of the Spree, but also in 
that of the Havel. In general the forms 
are not found as pure in this layer (as far as 
I can judge from the specimens sent to me) 
as in that of Liineberg, but are singly dis- 
tributed, between day and quartz grains. 

Lastly, I obtained, also, a so-called "in- 
fusorial day," from Klieken on the Elhe, 
which contains well-preserved frustules of 
different, partly very excellent, forms, which 
are represented in the plates of this work, 
and shall be more minutely examined in the 
systematic part with other fossil forms; I 
have not received any further information 
about this deposit. 

While these discoveries were being made 
in the old world, our western neighbors in 
North America did not remain behind. The 
first news that reached them about the oc- 
currence of these fossil microscopic organ- 
isms in the old continent, induced the 
North American naturalists to search for 
similar appearances also in their own conn- 
try, and their exertions were rewarded hy 
the most beautiful results. 

The first diatom deposit was discovered 
by Prof. Bogers, near Bichmond, in Vir- 
ginia. He describes it in his "Beport 
on the Geology of Virginia, 1840." It is 
said to be distinguished by its enormous 
extension. 

Next, the infusorial layer near West 
Point, New York, is to be noticed. This 
was discovered by Prof. Bailey, and was 
found in a low ground — 8 inches in thick- 
ness, and pretty extensive. Besides this, 
the same scholar, as well also as the Profes- 
sors Silliman, father and son, in New Haven, 
and Hitchcock in Massachusetts, sent to 
Ehrenberg, in Berlin, sediments from Strat- 
ford, Andover, New Haven, (Connecticnt); 



JOURNAL OF MICROSCOPT. 



99 



Smitbfield, Providenoe, (Bhode Island); 
Eridgewater, Andover, Spencer, Pelham, 
Boston, (Massachusetts); and Blue Hill 
pond (Maine) ; and he has reported thereon 
in his Litest work, mentioned above. 

IV.— TECHNICAL USE OF DIATOM rBUSTULES. 

It follows, of course, that the diatom 
frastnles, regarded as they must be, as 
pretty pure siliceous earth, are suitable for 
all those chemical combinations for which 
the ordinary quartz had been used hitherto; 
the preparation of glass, stoneware, porce- 
lain, tiles, etc. From the iron they contain 
it could, however, be concluded beforehand 
that one could not think of prodacing white 
glass, porcelain, etc., without removing the 
iron oxide. The use of the siliceous meal 
(Kiesdmehles) of these layers, for the fabri- 
cation of the last-named articles, did not 
give the desired result 

The experiments which Ehrenberg caused 
to be made at the Boyal Porcelain Manu- 
factory at Berlin, for the production of 
tiles, proved more successful. Slabs were 
formed, 10 inches long, 5 inches broad, and 
2k inches thick, which, when burned, 
weighed 2 pounds. Coated with Japan 
tbey floated on water, but they greedily ab- 
sorbed the water, and had slight coherence. 
Tbe mass did not contract or warp at all in 
the oven, and assumed a yellowish color. 

The diatom earth of itself is not at all 
plastic, but becomes so as soon as it is 
mixed with 5 to 10 per cent clay, and it is 
not then inferior to the best modeling clay. 
In Berlin are architectural ornaments, and 
other things, which, so far as form is con- 
cerned, surpass even the figures in burnt 
clay, since the diatom earth does not warp 
or contract at all in the fire; wherefore the 
addition of clay to the mixture must be re- 
duced to a minimum, and only just enough 
put in to make the mass plastic With a 
mixture of 5 to 10 per cent, the contraction 
is in proportion to the clay added, and the 
heat employed; but the warping of the 
lines is very slight, and the cracking very 
little, even at the heat of melting iron. . A 
stone of 10 inches length, 5 inches breadth, 



and 2i inches thickness, weighs 4i to 5^ 
pounds, absorbs water but slightly, when 
burnt in a common tile-kiln, and has the 
hardness of good white building stone; but 
if it has been exposed to a glowing heat six 
hours, the fracture is iron gray, and the 
hardness greater than that of the hardest 
clinker, yea, greater than that of granite. 
Such a stone does not absorb water, and it 
may be inferred that it will resist not only 
every influence of weather, but even water 
and Are.* 

To be oontinuecL 



Notes on Cent. I. of the ^'Species 
Typicae Diatomacearum." 

By Pbof. H. L. Smith, Geneva, N. T. 

IN the above named series no attempt has 
been made at a correction of nomen- 
clature, or of classifloation, the slides are 
arranged alphabetically, according to the 
names most generally received. This will 
not only facilitate their use for purposes of 
comparison and study, but will be more 
acceptable than to adopt any one of the 
systems of classification hitherto proposed. 
Indeed the most recent of these is simply 
impracticable, since it is based upon the 
arrangement of the endochrome, and there- 
fore only applicable to the examination of 
healthy, living forms. If one could always 
have diatoms in this condition, then the 
two grand divisions proposed, viz: Flaco- 
chromcUicce, or those with the endochrome 
laminate, and CocchromaHccBf or those with 
endochrome granular, would, so far as my 
experience goes, throw together the forms 
most closely related, and, so far as these two 
sub-families are concerned, Pfitzer's system 
is correct. It is useless, however, to extend 
this system, as M. Paul Petit has attempted, 
for in the sub-divisions he is immediately 
obliged to introduce the characters em 
ployed in the artificial (?) classifications, 
e. y., alate and non-alate, elliptical, cylin- 
drical, carinate, cuneate, etc, etc. It is, 
manifestly, impossible to study many of the 
forms, e, g,, those of deep sea soundings. 
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and of the various fossil deposits, with any 
regard to this endichrome arrangement; 
moreover, after the passage beyond the two 
primary groups of lammeUar and granular, 
there is no constancy easily definable. I do 
not wish to be understood as discouraging, 
on account of fancied or real difficulties, 
any attempt at a truly natural classification. 
By all means, the study should be of living 
forms, and one can, from distribution of 
the endochrome alone, recognize the very 
minute NitzchisB, e. g, clearly distinct from 
the Synedrse, in living forms, perhaps even 
more readily than in the prepared frustules, 
though even here endochrome is not all, but 
their more lively movement Since it is 
evident that the structure of the frustule is, 
so to speak, co-ordinate with endochromatic 
arrangement, and that the former is per- 
manent, while the latter is transient, the 
system, which is based on the general build 
of the frustules, cannot be considered 
wholly artificial. Indeed, in the parallel 
case of the animal kingdom, the two rival 
systems would be, one based on the position 
of the viscera (scarcely this, as no organs 
are observed in the diatoms, and so we may 
say distribution qf the food) , the other on the 
structure of the skeleton. Few would hesi- 
tate which to choose. I have been led into 
making these remarks from the recent ap- 
pearance of 'M. Paul Petit's essay, and his 
claim for a more natural classification, 
which, even if correctly based, is wholly 
impracticable in application, in the manner 
he has proposed. 

The present notes are not intended alone 
for those who may have the " Typical Spe- 
cies," but they will be found of general inter- 
est, as they embody many facts which have 
been brought out during the examination 
and preparation of the specimens. I have, 
in all cases, preferred autTienticated specimens, 
named either by W. Smith, Br^bisson, 
Bailey, or others, to mere *' handsome 
mounts," inasmuch as these possess a value 
far outweighing beauty. Thus, Amphi- 
prora constricla, E., which is, beyond ques- 
tion, wrongly figured in the " Synopsis of 
British Diatomaceffi," is represented by 



Br^bisson's specimen, though inferior, as a 
mere preparation, to specimens which I 
have of W. Smith's form, and which will be 
given in the supplement, along with many 
species, which from various causes do not 
appear in their regulat place in the series, 

e. g.f many of the ChaetooeroB, 

No. 7. Achnan^idium fiexeUum, Br^. ' 
There is no excuse for the change of both 
generic and specific name of this diatom by 
Bev. W. Smith, in the " Synopsis of British 
Diatomaoese." Certainly Mr. Thwaite'a 
reputation did not need any such indorse- 
ment. Br^bisson's name is generally re- 
ceived. 

No. 9. Achnanlhidium microoephalum. 
Misled by the figure in the British Diatom- 
acese, I at first substituted a much cleaner 
preparation, my own gathering, of that 
form: but as it was not the species of Entz- 
ing, I now give the specimen, labeled by 
De Br^isson; from Longpr^, (France.) 

No, 11. Adinocydus/uscus = Coscinodis- 
cus fuscus, Norman. T. M. S., 1861, II, 

f. 8. I think there can be no doubt aboai 
this diatom, which has long been known; it 
resembles AcHnocydus Ealfsii, but wants 
the intra-marginfd pseudo-nodule. The 
same form is distributed by Moller as A, 
dubius, of Grunow. 

No. 12. Adinocydus inierpundalm, 
Brightwell. The mistake made in naming 
this diatom by Moller is inexcusable. He 
issues it on "Typen platte," and elsewhere, 
as ** Hyalodiscus stelliger," Bailey, and a 
greater error could not be made, since the 
latter diatom is Podosira maculata, W. S., 
from Prof. Bailey's own gathering, in my 
possession; and, indeed, any one might per- 
ceive that Prof. Bailey's idea of a Hyalodis- 
cus was a form with large central umbilicns, 
whereas the present diatom has none, and, 
indeed, very little else to correspond with 
Bailey's description. Such errors are the 
more to be regretted, as MoUer's slides, 
from their great beauty and carefuhiess of 
preparation, are not only justly admired, 
but have a very wide circulation. I am 
certain that this is Brightwell's form, as 
I have a slide of the material, in which 
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Brightwell fonnd it; and whicb has also his 
other new species described as "fonnd in 
shell cleanings, West Indies." On some 
specimens, the radial lines of subulate dots 
are quite conspicuous; it occurs parasitic 
on the red algsB all along the Pacific coast. 

No. 14. AcHnocyclits suhtilis = EupocUscus 
Gregaryantis, Br^b. ; the latter name is the 
proper one. There can be little question 
that De Br^bisson is in error in supposing 
this same as Coscinodiscus subtilis, W. S. 
see note on No. 92. 

No. 15. Amphipleura Danica. There is 
nothing in Kutzing*s figure by which one 
could recognize this diatom. The present 
form has at least the sanction of De Br^bis- 
son. Careful scrutiny will show on the 
median line of this very slender lanceo- 
late form, a minute central nodule, often 
Tery obscure; the median line is not ex- 
panded at the end, as in A. pellucida and 
A, LindheiiTieriiy it is, in fact, a Navicula. 

No. 16. Amphipleura injlexa, Br^b. This 
is not an Amphipleura, Br^bisson, in a 
note accompanying the present specimens, 
which, unfortunately, were all dried on mica 
plates, and much crushed and injured, sug- 
gests '* Toxonidea?" I prefer, after some 
study, to consider it, though doubtfully, as 
a slender Amphora, 

No. 19. Amphipleura rigida = A, Sig- 
moidea, W. S. This is not an Amphipleura^ 
but a NiizscMa, As for the change of spe- 
cific name by W. Smith, Br^bisson remarks : 
*'Le nom donn^ par W. Smith est certain- 
mentcelui qui convient le mieuz ^ cette 
esp^ce; mais le premier a un titre de prior- 
iti^ qui doit etre respects." Diat. Marin, 
du littoral de Cherbourg, 2d Ed., 1867, p. 18. 

No. 21. Amphiprora constricla, W. Smith 
appears to have no hesitation in consider- 
ing the species described and figured by 
him, as Ehrenberg's A, (xmstricta, which is 
figured and described in E. A., p. 122, pi. 
2, 6 f. 28; figure copied in Pritohard XII, 1, 
and Kutzing XXIX, 34. I have a very 
clean gathering of Smith's species, from 
Hull, Eng., through the kindness of Dr. 
Van Heurck, of Antwerp, which he sent to 
me from Dr. Amott's collection, now in his 



possession, and it agrees well enough with 
Smith's figure, only it is much smaller; it ia 
not, however, Ehrenberg's species, as sent 
out by De Br^bisson; the latter has no 
stauros, neither does Ehrenberg mention 
one, and the constriction is much deeper, 
and it is, moreover, a more fragile form. 
W. Smith's diatom agrees pretty well with 
the Amphora membranacea of the Br^bisson 
collection; certainly it is not an Amphiprora, 
Better specimens may be found in No. 38. 

No. 25. Amphiprora paludosa, and A, 
PokoTYtyana, W. Smith's figure of A, 
paludosa, S. B. D., XXXI, 269, is very good, 
except the strong markings on the alsB. 
The fact is, the alsB are smooth, quite hya- 
line, whereas, in A. Pokomyana, which ia 
without the deep sinus or indentation of 
the inner margin of the alsB, near the ends, 
which is found in A, paludosa^ has strong, 
distant striss on the alsB, though, curiously 
enough, Grunow does not show them in his 
figure of this species. 

No. 36. Amphora membranacea. Thia 
species, as figured by W. Smith, and also 
from specimens marked by him, which I 
have, is really Br^bisson's A. Ostrearia, the 
No. 39 of this series. But, as remarked 
above, there is a form in the Br^bisson col- 
lection, marked as A, membranacea, which 
agrees with Smith's description, especially 
as to fineness of striation, and in not being 
rigidly siliceous (it is quite certain that the 
form figured and also sent out by Smith 
does not so agree), that is quite distinct; it 
is very nearly, if not quite, identical with 
the Amphiprora constrida of the "Synop- 
sis." This is the form labeled Amphora 
membranacea in the " Species Typicae." Of 
course it should be attributed to Br^bisson, 
not to W. Smith. 

No. 38. Amphora mucronaia, "EL L. S. N. S. 
Broadly oval, with truncate ends, marges 
not constricted, valves without a stauros, 
median line at extremities marginal, at the 
centre very strongly incurved, central 
nodule drawn out into a line, so that the 
strongly infiected centre of the median line 
appears armed or tipped with a "mucro," a 
double series of minute points along the 
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inner margin of the median line; connecting 
zone with longitudinal lines; stmoture hya- 
line, scarcely standing acid treatment, and 
often warped or twisted in preparation by 
burning; very finely lined; length .0025 to 
«003, breadth .001 to .0015. This form is 
rare; I have only found it in this one gath- 
ering, made by Dr. Lewis, which also has in 
it occasionally, forms described by him. 

No. 42. Amphora tenera, W. Smith says 
.his species = A, lineolata^ E. (No. 35 of this 
series). If so, what right had he to change 
the name ? Certainly the form marked by 
Br^bisson as A, tenera (No. 42) does not 
agree exactly with Smith's figure, but per- 
haps as closely as does A, lineolata^ E. 

No. 53. Attlacodisctta Oregontts, The 
specimen from Sandwich Islands, is the 
variety called A, (hnenUdis by Greville. 
This diatom, which was called A, Oregon- 
ensiSt H. and B., and figured on PL IX, 
f. 6, A]g», U. S. Exploring Expedition, but 
afterwards described in "Proceedings of 
Acad, of Nat. Sciences, Phila., Oct., 1853,** 
as A, Oregonus, varies much in appearance 
according to treatment, and habitat I have 
specimens from Eulenstein marked A, Ori- 
entalis = A, Oregonus, and Bailey's own 
specimens. The normal form, as it occurs 
on the Pacific coast, shows the radiating 
lines more distinctly than the variety^. Ori- 
entalis, but, as the valve is compound, its ap- 
pearance varies very greatly, some specimens 
are strongly rayed, others scarcely at all. 

No. 67. Cestodiscus Baileyi, H. L. S. This 
form is allied to Actinocyclus, especially A. 
fuscuSf it has intra-marginal minute lines, 
processes, or something resembling them, 
which are much more distinct upon the dry 
valve, than on the balsam mounted speci- 
mens. It is quite probable it may prove to 
be a Melosira, the inner plates are somewhat 
like Melosira sol, E. 

No. 74. CoccoTieis major and C, pseudo- 
marginata. These are closely alUed to Gru- 
now's Cocconeis pellucida, if not the same. 
There is reason to believe that they are 
separated valves of one diatom; and yet C. 
major is rare, while the other form is very 
abundant in this preparation. 



No. 79. Cocconeis Senegalensis. This 
specimen was so named by De Br^bisson. 
I cannot find that it has been described by 
him. I have little doubt that it is (7. Sukafa, 
H. and B., PI. IX., Fig. 6., Algaa, U.S. 
Exploring Expedition. 

No. 82. I am not sure this is Eutring's 
Coooonema Oibbum; a larger form, but pre- 
cisely same diatom, has been named by 
Grunow Cymbeila stomatophara. One of the 
two genera, Cymhella and CocooTiema (pre- 
ferably the latter) should be abolished. 

No. 89. This form, marked CoUebnema 
viridulum by Br^bisson, is one of the varie- 
ties of Navictda rhomhoides. Later, De 
Br^bisson proposed the genus VoTiheurckia 
to receive all those forms with ceotrai 
nodule oonstricted, ends of median line ex- 
panded, and valves very finely lined. He 
also embraced in the same genus other 
forms allied to Nav, cuspidaia; but exdad- 
ing these latter, the group, under the name 
Vanheurckia, including Nav. Lewisiana^ 
Nav, incomperta, Nav. inlerposUa, CoUeto- 
nema viridulum, Nav, rhomboides, Nat, 
crassinervis, FrustuUa tttfacea, FrusL Sax- 
onica, and, (not mentioned by De Br^b.) 
CoUetonema vtdgare, is a very natural one of 
forms having a great many common char- 
acters. 

No. 92. Coscinodiscus concinnus, 1 have 
already stated that De Br^bisson was pro- 
bably wrong in considering W. Smith's Cos. 
concinnus the same as his Eupodiscus sub- 
tilis {Gregory anus). Certainly so, if Boper's 
figure is correct. Prof. Gleve found, in ma- 
terial from the Java Sea, a form which be 
considered as Eupodiscus Jonesianus, but it 
is much more convex, and also very mnoh 
more finely marked than Greville*s form, as 
it occurs in the Hong Eong gatherings, and 
distributed in this series, No. 163, though 
like it in many other ways, e. g., in the 
variable position of the processes, the pres- 
ence or absence of irregularly placed spines 
on the valve, and in having larger cellolea, 
sometimes present at the centre, and some- 
times a round, smooth, blank spot, also in 
the presence or absence of the marginal 
apiculL Prof. Gleve states that his form 
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" vhen the processes and apionli are absent, 
Oftnnot be distingaished from Cos, centralis^ 
and I have very little doubt that Eupodiscus 
JonesiantiSt as well as CJos, concinnus and 
Cos, centralis, are forms of the same spe- 
dee." An examination, however, of No. 91 
vill show that Cos. centralis is different, and 
mnoh more coarsely marked, but I quite 
agree with him that his form of E. Jonesi- 
mus is Smith's (7. concinnus, and so this is 
the preparation I issue under the latter 
name; and with the more confidence, as it 
not only agrees with Boper's description 
(his figure shows radiating lines too dis- 
tinctly), but with a form sent to me by Dr. 
Greyille, and marked by him as " (7. con- 
cinnus, W. S., from stomach of Asoidians. 
Hnll, Eng." The processes, if present,' are 
two, and not symmetricaL Probably the 
opposite valves of this diatom are unlike, 
inasmuch as those which want the two pro- 
cesses have only a blank centre, while the 
others show the umbilical rosette. Bailey's 
Comnodiscus tenuis (see L. W. Bailey on 
fonns found by his father, from Para Biver, 
8. A., Bost. Jour. Nat. Hist, Vol. Vn, 
Ko. 3) is, beyond question, the same diatom, 
No. 100. Coscinodiscua subHlis. The gen 
oine form; described by Greville, and fig- 
ured in M. J., Vol. Vni, PI. VI, p. 3X 
800, as Coscinodiscus Nbrmani. With the 
apiculi more distinct, it is sent out by 
Holler as Odontodiscus subHlis. The pres- 
ence or absence of these apiculi, as in Cos, 
eccentricus, is of no generic value. 



/ Cements and Varnishes. 

pEMENTS become hard in three different 
^ ways— cooling, evaporation and oxida- 
tion. Shellac, sealing wax, electrical cement, 
etc., when melted by heat, furnish examples 
of the first process. Shellac and sealing- 
wax dissolved in alcohol, and asphalt and 
damar dissolved in turpentine, dry by the 
aeoond process — the solvents evaporating 
and leaving behind the material which they 
had dissolved. Drying oil in all its forms, 
such as gold size, paint, etc., becomes hard 
by oxidation— not, as is generally supposed, 
by evaporation. 



In the case of varnishes which dry by the 
evaporation of some of their constituents, 
it is obvious that if a fresh layer be laid 
over an old one, the old layer will be soft- 
ened, and if there should be any tendency 
to a vacuum in the cell, the softened cement 
will be unable to resist the outside pressure, 
and will creep in and spoil the object So, 
too, with varnishes or cements formed chiefly 
of drying oil or gold size. If the different 
coats be laid on too thickly or too rapidly, 
the part that is beneath cannot easily 
harden, but will remain for a very long 
time in a semi-liquid condition. We have 
just removed some brass rings from slides to 
which they were attached four months ago 
by means of gold size, and although the 
outer surface of the cement was hard and 
dry, the interior was quite liquid, freely 
soiling the fingers. 

• • • 

Prof. B. Hitchcock vs. High Angles. 

In the May number of the Ambbican Joub- 
NAii OF MiGBOSooPT, I find an article containing 
a good-natured critioism of a paper read by me 
before the Dunkirk Microsoopical Society last 
October. 

Mr. Hitchcock candidly states that he has 
only seen a short abstract of this paper, and 
has but an imperfect knowledge of it He fur- 
ther suggests that his main object was to call 
farther attention to my views, and he suggests 
that I put them in form, so as to be published 
in the Ambbican Joubnaz.. 

For the benefit of Mr. Hitchcock, I will state, 
that my views have been clearly stated io a 
series of articles, which have been published 
in the Cincinnati Medical News during the past 
three years, under the caption of ** High vs. 
Low Angles," and have thence been quoted 
from and reprinted in various publications; 
certainly I cannot be expected to go over the 
ground anew at this late day. It is true that I 
exhibited before the Dunkirk Microscopical 
Society the Ko. 20 of the balsam M511er probe 
platte, and also the 19th Nobert band, both so 
plainly that all who were present saw without 
difficulty. These tests were not difficult for the 
glasses employed, as was attested by the fact 
that they were shown in a crowded room, amid 
the attendant jars and vibrations, my object 
being to denumstrate the facility with which my 
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Tolles* duplex glasses handled these so-called 
difficult tests. 

To show the work of these same lenses by 
central light, I selected the same teat, Nav, 
Angtdatumf which the biological committee at 
Philadelphia has declared impossible to be shown 
at a less angle than 20 degrees from axis, with 
any medium power glass. This test was dis- 
played illuminated by light through a central 
aperture placed dose to the object, just large 
enough to light the field, the diameter of the 
aperture being about 1-200 of an inch, direct 
light being used, i. e., without mirror or con- 
denser. The ease with which the duplex han- 
dled this test was made amusing and apparent 
by my picking up the stand, walking around 
the room, setting it down again hap-hazard 
before the lamp, when the resolution was found 
by a gentleman appointed to examine to be un- 
impaired. This was repeated three times. 
Will Mr. Hitchcock repeat, using a low angle 
glass, be it a one-fifth or a onf-fiftieth, and re- 
port? 

I had other tests for central light work, in- 
cluding histological and pathological prepara- 
tions. It was impossible to show all of these 
to so many people as were present; as it was 
the entire eyening after the reading of my 
paper was occupied. Hence, it will be seen 
that I fought the low angles on their own 
chosen ground, and with the express Tiew of 
demonstrating that the yery best performance 
of the duplex IcDses is seen by central light 

Mr. Hitchcock further says that ** the uni- 
yersal testimony of our best authorities, who 
haye spent their liyes in microscopical work, is 
against Prof. Smith." 

It was just this kind of testimony that af- 
firmed, a few years ago, the highest possible 
aperture of an object glass to be 135 degrees; 
that the resolution of the Nobert 19th band was 
a matter of faith rather than of sight, etc, etc. 
Mr. Hitchcock is welcome to the witnesses. 

Note this fact, to-wit, in original inyestiga- 
tions, the advanced worker must necessarily be 
in a minority. I rejoice that some of Mr. 
Hitchcock's witnesses haye lately found cause 
to change their opinions. Dr. Carpenter will 
no longer assert that the resolutions of the 
Kobert 19th band is a << matter of faith, rather 
than of sight." On the other hand, he has 
given unqualified endorsement to the superior- 
ity of the duplex glasses. 

Mr. Hitchcock desires to ask tMy I think that 



most of the work in histology and pathology 
already **done" with the so-called "working 
lenses " of narrow angles would require for* 
ther attention, and with wide angled glasses 
I reply, that in the past four years great ad- 
yances haye been made in the oonstniction of 
objectiyes, and in the manipulation of the 
microscope; what was considered a *'good 
working glass "ten years ago, would now he 
totally yalueless for adyanced work. We now 
demand, as near as may be, perfect lenses, and 
superior dexterity in handling them; and these 
two conditions are inseparable. The finer the 
objectiye the louder the call for expert manipa- 
lations. That well-known term, <* working 
lenses of narrow angles " means, when stripped 
stark naked, easy going lenses, with no sciew 
collar to bother; good working lenses, that a 
child or sleepy adult without experience can 
use right along, will work through covers of 
common window glass, big working distance, 
and all that, etc., etc. Such are admirably 
adapted to the use of those who use the micro- 
scope as a plaything; admirable things, too, to 
prove that ** a little knowledge is a dangerous 
thing." 

Be it known, that I do not condemn an ob- 
jective simply because it has a narrow aperture; 
conversely, I do not endorse a glass on acconni 
of its wide angle. I have seen scores of wide 
angle glasses not worth the cost of their brass 
mountings. As to <* errors in interpretation/' 
the more perfect the lens, and the more expert 
the manipulator, the less chance of error. 
Under high amplifications, a superior wide- 
angled glass, properly handled, will generally 
prove the more reliable; and in advanced work 
cannot be dispensed with, be the illuminatioii 
central or oblique. 

Finally, I have to thank Mr. Hitchcock for 
his friendly criticism. He seems, evidently, to 
be after the facts. I have responded to his re- 
quest as well as I could with my limited time 
and space. Two hours ** over the tube " would 
demonstrate more than volumes of print 

J. Edwabds Smitb. 

^ofe.— On my last visit to the Dunkirk So- 
ciety, May, 1877, I showed, I believe, for the 
first time, the Nobert 19th band as an opaqui 
cbjedf with my Tolles' one-tenth duplex. Beck's 
vertUsdl illuminator being used. It is obvions 
that the pencils of light traverdng that band 
were at least centrally disposed. J. £. S. 

* Oincinnaii MeduxU Seics. 
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Itnporiant JToMee* 

We cfto no longer mpply complete aete of Yolnme I in 
•heeU, but offer ail the nnmbera except Noa. 1 and 4 for 
15 cents, by mall, postpaid. We have on h^nd a few 
complete copiea of Volome I. haodaomely bound in 
doth, with gilt title, price $1.26. Volume I, bound, and 
the nnmbera of Volume II (aa iaaned) we will fumiah 
for $1.50 aa long aa our supply of Volume I laau. 

T^ following frentleman have kindly consented to act 
M a^ent for thia Journal, and are authorized to reoelTe 
tabfcriptiona and AdTcrtiaementa: 
Ma. CHASLBa Bronnn, 181 DeTonahire Street, Boaton. 
6. E. CAsaxxo, Natnraliftta' Agency. Salem, Maaa. 
J. 0. Lakoouth, Optician. 88 State Street. Chicago, HI. 
Jaxks W. Quxbm a Co.. 924 Gheatnnt St. Philadelphia. 
W. H. WjJLMaLXT. 991 Cheatnut Street. Philadelphia. 



Th0 Journal m an Advertising Medinm. 
An advertiaer whoae letter can be examined at onr 
offloe writea na aa followa: "I haTe received seyeral 
letters of inquiry, and it will please you to know that 
thoogh I have had adTertiaementa in othbr Jonmata also, 
<Mry letter of inquiry refers to the Amxbican Joubnal 
or MicBoacoFT. This certainly demonstratea the Talue 
of the Journal aa an adTertLsing medium." 



'-' Change of Address. 

WE wotdd remind those subscribers who 
wish their addresses changed, that it 
is necessary to send the old address as well 
as the new one. Where the new address 
only is sent, we cannot pay any attention to 
the request, and such letters find their way 
into the waste basket. 



V Permanent Enlargement. 

THE earnest and cordial support which 
we have received, both from subscribers 
and advertisers, enables us to add four extra 
pages of reading matter to the Journal, and 
we may now announce that this enlargement 
will be permanent. In times past we have 
occasionally added several pages to an issue 
where it was required, so that our readers 
have always had more than we at first agreed 
to give them. Of late, however, the circu- 
lation of the JouBMAii has been such that 
its value as an advertising tnedium has been 



fully felt and appreciated by those who have 
patronized us. This extended advertising 
has in turn enabled us to issue a more ex- 
pensive journal, and our circulation has 
largely increased. The subscription, will 
for the present remain the same. 



(fii0mj9ip0isdeii(^. 



The Editor of the Amxbioax Joubnal or Micbosooft 
doeanot hold himaelf reapouaible for opiniona or facta 
stated by correspondents. In this department we ac- 
cord the widest liberty consistent with proper oonrteay. 

Sarth as a Disinfectant. 

Ed, Am, Jour, Microscopy — Your review of 
** Bochester Water Supply," in the May num- 
ber, reminds me of the disinfectant power of 
earth. Hence, the probability that the absence 
of the same, ab shown by the absence of the 
solids in the water, may account for the bad 
flavor of the water in question. Biver water, 
duly mingled with inorganic mud, is able to 
cope with and neutralize all ordinary organic 
impurity, especially if agitated continuously. 
Therefore, its proverbial wholesomeness. Add 
to this admixture with air, and it is good 
enough for all. J. 0. M. 

PhUaddphia, May 20, 1877. 




%Mt, 



Magazine of American Hiatory._The August 
number of this periodioal (A. S. Barnes & Go., 
New York, publishers,) is now ready for delivery. 

The leader is a long, carefully prepared history 
of the uniforms of the American army, by Major 
Asa Bird Gardner, of West Point lliilltary Academy. 
This article shows extensive and patient research, 
recites the origin of the uniforms worn in the sev- 
eral colonies, and the origin of the colors adopted 
by the Continental army. Military men will here 
find a great deal of novel information, and artists 
au unerring guide for details of military costumes. 

The blographioal sketch is of Dr. William Ship- 
pen, a Peunsylvanla delegate in the Continental 
Congress. This sketch, prepared by the late 
lamented Mr. Thomas Baloh for the Congress of 
Authors, corrects many of the errors which have 
been floating about concerning the Shippen family. 

Next appears a new feature in the msgazina— the 
first of a series of Ana, a oontrlbution by Mr. 
Duyckinck, giving some amusing reminiscences of 
the famous wit and book auctioneer, John Eeese. 

The diary of Oovernor Samuel Ward, of Bhode 
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laland, is contmned. The reprint U of a charm- 
ing letter by Dr. Bngh, describing the festivities 
at Philadelphia in 1782, in honor of the birth- 
day of the unfortunate Danphin. Some interesting 
notes and queries follow, and the number is com- 
pleted with a series of literaiy notices more than 
usually full. 



Tbe American NatvuraLlist— The leading arti- 
cle in the August number of the American Natur- 
alist is an exceedingly pungent address on Cat as- 
trophism and Evolution, by Clarence King, who 
treats the subject with animation and force. Both 
evolutionists and their opponents will read the arti- 
cle with interest. Samuel Calvin follows with a 
paper on Changes of Habit among Woodpeckers, 
and B. E. C. Stearns makes some comments on a 
previous paper by F. A. Barber on Aboriginal Shell 
Ornaments. A fish which bears the droll name of 
the Long-Jawed Goby iA scientifically hashed by 
W. N. Lockington, and from Andrew Murray's work 
on Economic Entomology is given some curiousfacts 
respecting the museum mite. The same work is 
reviewed in recent literature, which also contains a 
notice of Baird's Annual Becord. There are very 
full notes, especially in the departments of Botany 
and Zodlogy, and an unusual amount of scientific 
news. The number is one of great variety. Pub- 
lished by H. 0. Houghton k Co., Boston. Terms, 
$4.00 a year; 35 cents a number. 



Newspaper Directory for 1877. New York: S. 

H. Pettingill & Co. 

This book contains 376 pages, and embraces an 
immense amount of valuable information, showing 
great labor and care in its collection and prepara- 
tion. It gives all necessary facts for an advertiser 
to know about eight thousand five hundred and 
seventy-four separate publications, while it is also 
interesting and valuable for the general reader, the 
student of American periodical literature, and 'the 
observer of American institutions. The book is 
sold at the low price of $1.00 per copy. 



A Successor to Penikese. 
The second years term of the Summer School 
of Biology at Salem has been proceeding 
quietly at the Feabody Academy of Sciences in 
that city for some weeks. The students num- 
ber twenty, and some ten others attend the 
lectures who do not take the laboratory course 
of instruction. Thus far about forty lectures 
have been deliyered, one conrse on elementary 
zoology and a special course on spiders by Mr. 
James H. Emerton, of Salem; a course by Dr. 
A. S. Packard, Jr., of Salem, on zoological sub- 
jects; six lectures by Mr. 0. S. Minot on his- 



tology; the Bev. E. 0. BoUes on microscopy; 
Professor Wright on sponges; and Mr. John 
Bobinson, of Salem, on botany. After the 
morning lecture hour, the students repair to 
the laboratory, where demonstrations in an- 
atomy are given, and the remainder of the day 
is spent in practical work with and without the 
microscope. The students are from all regions 
from Maine to Japan, and among them are 
teachers, clergymen, physicians and professors. 
Beside the laboraiory work, collecting trips are 
made at frequent intervals, and with the aid of 
Dr. Bolle's micro-lantern, various objects are 
thrown upon the' screen, and described on 
evenings in the lecture room. This term of 
the school will dose on August 17, previons to 
which, beside continuing the unfinished courses 
mentioned above, lectures are to be given by 
the Bey. A. B. Hervey on ** Marine Algfe,"and 
Mr. J. S. Eingsley on "Crustacea." The Pea- 
body Academy is to be congratulated on so suc- 
cessfully maintaining the school through the 
second season, and it may now be considered 
as an established work of this institution.— 
Boston Giobt, 



TRANSACTIONS OF SOGIETISS. 

Nan.— It win afford as grest pleasure to publish notes 
of the trauaactiona of any of our mioroaoopuml aocietles. 
Tha limited apaoe at our oommand preoladea the in> 
aertion of lengthened aooounta of mere buaineaa details. 

Saia Franclaoo Mlcroaeoplestl Society ^Tiie 

regular meeting of the San Francisco Microscopical 
Society was held on Thursday evening, June 7tb, 
with a fair attendance. Owing to the absence of 
the President from the city, Mr. H. 0. Hyde, Vioe- 
Preaident, took the chair. 

In addition to the members, Dr. 0. L. Anderaon, 
of Santa Cruz, Messrs. W. N. Loddngton, H. Rich- 
mond and N. T. Smith, of San Frandsoo, were pres- 
ent as visitors. 

Dr. C. L. Anderson was proposed for correepond- 
ing membership. 

There were laid on the table the MonJOOy Micro- 
aoopiccU Journal^ American Joubnal op Microsoofi, 
and Cincinnati Medutal News for May, the Pes- 
ter Science Monthly for June, and three numbers of 
Nature, as weU as Part VI of the Proceedings of the 
Belgian Microscopical Society. 

The California Geological Society donated tvo 
samples of diatomaoeous earth, one from San Grego- 
rio, San Mateo county, the other from the San Joa- 
quin Valley, about 70 miles fh>m Stockton, and near 
Pacheco Pass. Both are newly^llMovered deposits, 
and a casual examination shows them to be rich Id 
fossil diatoms. 

Mr. C. Mason Einne presented two slides, moosted 
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light in oonnection with chemistry will enjoy thU 
feature. Mr. Lighton further states that in purity 
of image he considers it decidedly superior to that 
formed by a Nicol*s analyzer, and it allows the en- 
tire angular aperture of aU combinations to be 
used. 



by him, of Aulacodisons Kittonii (?) from gather- 
ingB by Dr. G. L. Anderson. The one mounted 
opaque under a two-thirds objective, showed them 
u&tural, with their characteristics quite prominent, 
sod the one cleaned and mounted transparent under 
a quarter was found still more attractive, and their 
markings beautifully shown. Under this head was 
read au extract from an article by Mr. G. W. More- 
house, on the markings of Frustulia Saxonica, re- 
ferring to a beautif al photograph of that diatom by 
Hr. Samuel Wells, of Boston, in which he had suc- 
ceeded in getting both the transverse and longi- 
tudinal markings, thereby displaying finely their 
true structure. Mr. Wells* work was done with a 
four-system Tolles* immersion lens. 

Mr. H. C. Hyde exhibited a quantity of red roses, 
mth leaves, buds and branches, showing a blight or 
mildew, preventing the growth of the bud. Mr. 
Hyde stated it to be the well known blight which 
has effttcted the more delicate roses growing on both 
tides of our bay for some years, and remarked that 
it was not confined to any season, wet or dry, but 
attacked the delicate varieties during all alike, and 
does not appear in the more vigorous kinds. The 
subject was referred to Messrs. J. P. Moore and 0. 
Mason Einne for further elucidation. 

Mr. Henry Richmond exhibited a beautiful series 
of photo-micrographs of diatoms and other objects, 
as well as some fine slides of arranged diatoms, 
showing unusual care and skill. He invited the 
members of the Society to a private exhibition with 
his solar microscope at Scdllay*s Hall, 1,522 Stockton 
street, at an early day, which invitation was ac- 
cepted with thanks. 

Mr. Dorsey offered a resolution, which was adopted, 
uking Mr. H. G. Hanks to repeat his lecture on 
"Polarization of Light," after which a communica- 
tion from Mr. William Lighton, of Ottumwa, Iowa, 
was read, which accompanied by a diagram, gave 
the members a very good idea of an invention of his 
in the way of an analyzing eye-piece. 

Without the diagram which Mr. Lighton fur- 
nished, it is somewhat difficult to clearly describe 
the device, but can be hinted at by stating that the 
analyzer is simply a piece of black glass with an ac- 
curate and highly polished reflecting surface, pro- 
perly fixed in a box placed between a tube for hold- 
ing the ordinary eye-piece and one made to fit the 
compound body. These tubes must be placed so 
that if joined they would meet at an angle of 112°, 
and the black glass reflector should be so fixed 
between them as to refiect light directly thraugh 
the body and eye-piece. 

Hr. Lighton states that ho finds the arrangement 
in many respects superior to any other form of 
analyzer. In chemical experiments the stage can 
be kept horizontal, as the inolination of the device 
is snflicient without moving the body from its per 
pendicular, and the many who work with polarized] through ** the MdUer plate, even to No. 20 of those 



The regular meeting of the San Francisco Micro- 
scopical Society was held on Thursday evening, 
July 6, with an average attendance of members^ 
and President Ashburner in the chair. 

After the reading of the minutes of previous 
meetings, Dr. 0. L. Anderson, of Santa Cruz, was 
unanimously elected a corresponding member of 
the society. 

By donation there were received from Dr. Mouser 
a section of human liver, mounted by him, and from 
Prof. H. L. Smith, of Geneva, N. Y., a pamphlet on 
diatoms, " Beitrage,** by Dr. Leopold Dippel. By 
purchase and subscription, there were added parts 
11 and 12 of '*A'las der Diatomaceen-KuMde,** five 
parts of "Bulletin of the Bussey Institution,*' 
AMzaiOAK JouANAL OF M1CBO8COPY, American Nat- 
laralistf MontlUy Microscopical Journal, Popular 
Science Monthly, with supplement, and Nature. 

Mr. Kinne stated that the diatom which he pre- 
sented at a former meeting as A. KiUoni, had been 
pronounced by Prof. H. L. Smith, of Hobart Col- 
lege, as undoubtedly correctly named, though it 
was larger and more coarsely marked than that of 
Dr. Amott's. Mr. Kinne stated that he had 
mounted a largo number of slides for exchange. 

Mr. Wickson exhibited a hemipteruus insect pest 
which is found in large quantities in some of the 
vineyards in Sonoma county, and it certainly is pro- 
vided with implements capable of doing a vast deal 
of damage. In many respects it resembles the 
winged form of the Phylloxera, though the wings 
are shorter and body rounder than the descriptions 
of that destroyer. This new foe is doing a great 
amount of harm to the vines, and before the next 
meeting Mr. Wickson promises to get a supply suf- 
ficient for study. 

A letter from Professor Bardeen, of Hoboken, K. 
J., was read, and also one from Professor J. Ed- 
wards Smith, of Ashtabula, Ohio, addressed to Mr. 
Einne, in which he refers to what he has been able 
to do by a change in the construction of Beck's 
patent illuminator, when used with powers up to 
even 6,000 diameters. The letter was accompanied 
with a printed copy of Professor Smith's address 
before the Dunkirk Microscopical Society, portions 
of which the Secretary read for the information of 
the members present. It seems from the reports 
of the Dunkirk meeting, that everything was done 
as promised, and the resolution of the famous 
Nineteenth band of Nobert's plate, by reflected 
light from this illuminator, was exquisitely shown^ 
and it was also found to be no trouble to "go 
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tests, usiofc the phrase in a soieDtiflo and technical 
sense, and not as literally, as one of onr finends did 
the other evening, when he sieaed the coarse ad- 
justment and went through the plate with the point 
of the objective. 

■ • ■ 

EXCHANaSS. 

Subscribers who have a surplus of interesting mi- 
croscopic material, or objects in any department of 
natural science, which they wish to exchange, may 
announce it, without charge, in this column. The 
following rules must be obserred: 1. The priyileffe 
of announcing an exchange is confined to sud- 
ecrihers. 2. Exghakoib only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
oarefai about the address. 

Scales and skin of AnguUla vulgaris in exchange 
for other objects. Address H. B. Hargreaves, Gar- 
oerville, Bockland County, N. Y. 

Living Ohara, in whidi the circulation can be 
viewed, in exchange for any interesting or good 
mounted object. Address Wuliam Beadio, Garuer- 
ville, Bockland County, N. T. 

Slides of Arachnoidiscus Ehrenbergil, in aUu^ on 
•eaweed from Santa Cruz, Cal., and Anlacodiscus 
Kittoni (transparent), for other mounted objects. 
0. Mason Kinne, No. 422 California street, San Fran- 
cisco. Cal. 

Wanted, slides of stained vegetable tissues in ex- 
change for anatomical preparations. George A. 
Piersol, 1,110 Spring Garden street, Philadelphia, 
Pa. 

Stained petal of Anemone patens and other vege- 
table stainings, for other mounted objects. Address 
F. H., Drawer 85, Cherokee, Iowa. 

Wanted, a section cutter, in exchange for Bas- 
pail's simple microscope, rack adjustment, etc., etc. 
John Nicol, Worthington, Nobles County, lifinn. 

Wanted, foraminifera, polvcystiDa and zoophites 
in exchange for histological preparations, crystals 
of herapatbite and other crystals, various starches, 
stained sections of old cypress stump ft-om Cen- 
tennial, and other slides of interest. B. Hitchcock, 
8 Beekman Place, New York. 

dlides of fossil and recent Diatomaoes. etc. Lists 
exchanged. £. Pennook, 806 Franklin street, 
Philadelphia. 

Slides of Trichinsa spiralis, finely mounted, in 
exchange for anatomical or pathological mounted 
objects. Cbas. (Hylord, M. D., Otsego, Allegan 
County, Mich. 

Slides of cuticle of larva of Maorosila Carolina, 
showing crystals, in exchange for other objects. 
E. A. Burdick, Pension Office, Washhigton, D. C. 

Diatoms firom Coldwater, Mich., in exchange for 
other well-mounted objects. Address F. H. Boot, 
Coldwater, Mich. 

Palates of moUusca, a great variety, mounted or 
unmounted, in exchange for mounted slides of in- 
teresting objects or good material. C. M. Yoroe, 
184 Lake street, Cleveland, Ohio. 

Wanted, for specimen of bladder of cat, flnelv 
injected, other hijected pathological objects. J. T. 
Joslin, Newburgh, N. Y. 

Case of alge, and live fresh water animalcule, for 
any well-mounted specimen. Send slides to A. 
Hobart, Box 681, Penn Yan, Yates County, N. Y. 



Wanted, a small piece of " Monterey stone,*' or a 
small quantity of the Diatomaceous fossil deposit 
from anv part of the Pacific coast. State what is 
wanted m return. F. F. Stanley, 40 Pearl street, 
Boston. 

Slides of spermatasoa of horse in exchanffe for 
any other well-mounted object. 0. Blaadale, M. D., 
Jericho, Queens County, N. Y. 

Bermuda shell sand, composed entirely of foram- 
iniferal and other shells, with coralines and sponge 
spicules. Very interesting for low powers and 
opaque specimens. Address 0. 0. Merrmuui, Boch- 
ester, N. Y. 

Wanted, one of the famous Barton buttons; must 
be in good condition. Will give either money or 
good exchange. £. W., Box 4,876, New York. 

Specimens of the marbles, sranites and minerals 
of Vermont, in exchange for Western minerals, or 
good fossils; miners Is and fossQ woods from the tu 
West speciaUy desired. Dr. Hiram A. Cutting, 
State Geologist, Lunenburgh, Essex county, V t. 

Wanted, in exchange for diatoms from northern 
Wisconsin and Michiean, any well-mounted objects; 
marine diatoms preferred. W. H. Titus, M. D., 
Shawano, Wia. 

Slides of fine sand, consisting of ouartz, garnet, 
magnetite, hornblende, etc., from beach at Lake 
e, ver^beautifhl^or other mounted objects. 



. Grufin, Lynn, J 

For specimens of Comstock ores (15—25), or 
crystals of rare chemicals for polariscope, mounted, 
send diatoms or foraminifera to F. H. Engels, U.D., 
Virginia, Nev. 

Wanted, well-mounted specimens, for slides of 
American Podura mounted whole, and scales of 
same. Address George W. Fries, Friendship, N. T. 

Very fine gold-bearing quartz from Oalifomia, for 
other well-mounted objects. S. B. Hatch, Box 855^ 
Milford, Mass. 

** Bough** material, or mounted slides of Lsks 
Superior Diatoms, for other microscopic objects. 
Dr. T. U. Planner, Springfield. Mo. 
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BOOKS HITANTBD. 

A set of the " Quarterly Journal of Microscopy." 

Balfs <* British Desmidiie." 

Dr. Fleming*s book on ** Blood Stains in Criminal 
Trials'*— Pittsburg, 1861. Also any other work od 
detection of blood stains. 

Pritchard*s Inftisoria. Edition of 1861. 

Brunet, Manuel de Libraire. Last edition. 

HassaU's " Fresh Water Alg»." 

Smith*s ** Synopsis of the British Diatomacea." 

Faraday's " Electrical Besearches." 8 vols. 

** Botany of the Stote of New York." 2 vols., 4to. 

Holtzapfel's " Mechanical ManipuUUon." 

Ehrenberg's "Mikro Geologie." 

Ehrenberg's " Die Infusions Thierchen.** 

Williamson's Becent Foraminifera. 

Pritchard & Goring's Works (any vols. ) 

Hook's ** Miorographia." 

Carpenter on "Foraminifera." 

Address, stating price, (which most be low> 
E.W., Post Office boxi,876. New York. 
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On a New Process of Histological 
Staining. 

By Fbaicces Elizabeth Hogoah, M. D. 



DESCRIPTION 
of the following 
histological pro- 
cess has already 
been given in a 
paper which I 
read before the 
British Medical 
Association last 
year, at its meet- 
ing in Edin- 
burgh. Although 
that paper has 
been in the hands 
of the editor of the Journal for the last nine 
months, it h(is not yet been published, but 
inadequate, and, in some cases erroneous, 
accounts of my process, have been largely 
oiroolated, especially in the continental 
Bdentifio journals. Inquiries are still often 
made of me respecting it, and I have, 
therefore, oon£ddered it adyisable to give, as 
shortly as possible, the details of this yery 
simple and effective process to your Society, 
whose members wiU, I doubt not, put it to 
every variety of test 

The tissues to be stained are principally 
membnuieB or soft sections, which may be 
either fresh, frozen, hardened in alcohol, or 




hardened by the picric acid and gum pro- 
cess, but such hardening agents as the 
chloride of gold or any chromate whatso- 
ever, are inadmissible. 

The coloring agents required are: a 1 or 2 
per cent solution of per-chloride of iron in 
distilled water or alcohol (tincture of steel); 
2, a solution of similar strength of pyro- 
gaUic acid in water or alcohol, the latter 
fluid being preferable in both cases. 

The section or membrane to be stained is 
first treated for one or two minutes with 
alcohol; the iron solution is filtered upon it» 
allowed to remain for a couple of minutes, 
and then poured off. The pyrogallic acid 
solution is then filtered in a similar way 
upon it, and in the course of a minute or 
two, the desired depth of staining having 
been obtained, the tissue is washed and may 
be mounted, in the usual manner, either in 
glycerine, balsam or varnish. 

The nuclei and nucleoli will be found col- 
ored black, and the cell substance will also 
be colored more or less, according to the age 
and other conditions of the ceU. A blui^ 
tint may be given to them by washing the 
section with an alkaline water; the house- 
hold water of London, containing lime, is 
suitable for this kind of tinting. 

This process is especially useful for pho- 
tographic purposes, and to those who can 
onJy work with the microscope in artificial 
light, the definition being very dear and 
distinct It is probably the best process 
for staining silvered preparations, as it has 
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no effect on the black lines, while it makes 
the nadei very distinct 

I have advised that the solution be fil- 
tered upon the preparation. This, although 
unnecessary with clean fresh solutions, ob- 
viates any chance of foreign matter becom- 
ing deposited on the proparation. It is 
easily effected by taking a piece of blottiug 
paper about two inches square, folding it 
twice, and pouring into one of the cavities 
thus formed about a teaspoonful of either 
solution, or more, according to the size or 
number of the materials to be stained. 

Tne whole process is speedy, simple and 
permanent. The staining may be accom- 
plished in five minutes, and the staining 
materials can be bought at any country 
druggist's shop. The filtering paper should 
be held with forceps to avoid staining the 
fingers, as the stain is difficult of removal, 
except with the binozalate of potash.— /our- 
nal of Hie Queketi Microscopical Club. 



Angular Aperture and Central Illumin- 
ation. 

BY BOMYN HITGHCOGK. 

THE August number of the Joubnaij of 
MiOBOSGOPT contains an article from 
Prof. J. £. Smith in reply to a letter of 
mine published in the May number of this 
journal When my letter was written I did 
not expect to say anything more on the 
subject of high angles at present Prof. 
Smith has replied in such a manner, how- 
ever, that a few more words seem called for, 
in order to correct some apparent misap- 
prehensions and define my own position 
more clearly. It seems hardly proper to 
carry this discussion into the pages of a 
medical journal, although it has an ably 
conducted department devoted to micro- 
scopy. I shall, therefore, confine what I 
have to say to the journal in which the dis- 
cussion was commenced, as being its appro- 
priate place. 

Prof. Smith seems not to have caught the 
gist of my letter at all. His article, both 
from its heading and throughout, carries 
the idea that I am opposed to high angled 



glasses. This is not a fact, and this was 
distinctly stated in my first letter. What I 
did question was the utility of high angles 
for all kinds of work, or for general work; 
and after reading what Prof. Smith says in 
reply, I see no reason for changing my views 
in the least, as will be explained shortly. 
Prof. Smith requests me to repeat his ex- 
periments and report. I am obliged to de- 
cline to do so, because I have not the 
variety of objectives at command which 
would enable me to add anything to what is 
already known. This is rendered unneces- 
sary also by the fact that I have no desire 
to controvert any of the gentleman's results. 
We have his plain statements, and we ac- 
cept them as the results of careful, unbi- 
assed observation. More than this, they 
are just what we would naturally expect 
a priori. Prof. Smith would claim one of 
my own authorities in his support, viz., Dr. 
Carpenter, by saying that he has '* given 
unqualified endorsement to the superiority 
of the duplex glasses.*' So does everybody 
else. But can he bring out anything from 
Dr. Carpenter which, in any way, would 
lead us to think that Dr. Carpenter has 
changed his opinion regarding the relative 
value of high and low angles for general 
work? He once said on this subject: "It 
is commonly assumed that an objective 
which will show certain test objects, must 
be very superior for everything else to a 
glass which will not show these; but this is 
known to every practical microscopist to be 
a great mistake, etc." (See his work on the 
Microscope, fifth ed., London ^d Phila- 
delphia, p. 200). I ask Prof. Smith has Dr. 
Carpenter changed his views since? 

Once more I bring up the point made by 
Prof. Smith to the effect that '* most of the 
work in histology and pathology already 
done with so-called working lenses of nar- 
row angles would require further attention 
and with wide angled glasses." In answer 
to my question, " Why?" he goes on to say 
that great improvements have been made in 
objectives in the last four years, eta, and 
plainly says that this work requires going 
over because originally done with poor 
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lenBOfl. I most say that this looks like 
backing down. He virtually admits that 
the angular aperture of the lens has less to 
do with the imperfect work in this case than 
the faulty construction otherwise. But he 
should have said this at first; it looks hardly 
fair to say that the work is of doubtful 
Talue, and requires yerifioation with high 
atigled glasses, when he really means that it 
simply needs revision with more perfect ones, 
I will venture to say that at the present day 
much of the very best class of work is being 
done with second-clasfl lenses. It may be 
suggested that it often requires a good 
workman to exhibit an object with a poor 
lens, but when once it is seen, I would pre- 
fer to trust an interpretation of structure 
thus obtained, rather than the same appear- 
ance with a fine duplex in the hands of a 
novice. And I cannot allow Prof. Smith's 
definition of a ''so-called working lens.** 
I have a Wales' one-fifth, for instance, 
which is what would be called a working 
lens. It has, however, a screw collar which 
does not remain at the zero point all the 
time either. For general work it is placed 
where it suits most covers, but it is not 
sddom used for work other than the resolu- 
tion of test objects. 

There is certainly one radical objection 
to the general use of wide angled glasses, 
and this has been brought out by Prof 
8mith in his article apparently as a point in' 
their favor, viz., the difficulty of working 
with them. It is all very well to talk about 
the skilful handling of a glass before an 
audience, but this does not tell the story as 
to how much the glass is capable of doing 
at home, in the way of adding to our know- 
ledge. Does it truly repay us for the extra 
time spent in working it? Does it add to 
what we already know of tissues and cells? 
Or does it sometimes show us peculiarities 
which do not belong there? 

I havo now mentioned the principal 
points of Prof. Smith's paper, and would 
Hke to take a more detailed review of some 
of them, and record a few experiments. 

To go back, then, let us see why a high 
angle glass is better for test objects n^ade 



up of fine lines or dots than one of lower 
angle. 

It is simply because the visibility of these 
lines depends upon the wave lengths of 
light taken in connection with the angle of 
divergence of the incident rays. Nobert, 
in his formula, pays no regard to the an- 
gular aperture, hence his results do not cor- 
respond with practice. But Helmholtz 
(Pogg. Annalen, 1874) has studied the ques- 
tion to more advantage, and deduced a for- 
mula which enables us to determine the in- 
fluence of change of aperture with great 
approach to accuracy. I give in the follow- 
ing table the results of my calculations to 
determine the limits of visibility of closely 
ruled lin es after Helmholtz's formula. These 
figures disregard the effect of the central 
rays, which, of course, would make the 
resolutions less perfect in practice. The 
influence of aperture and wave lengths upon 
the resolution of lines or dots on diatoms is 
well shown here. The figures are in frac- 
tions of an inch: 



Wave 
lengths. 



10" 



Angulw apertorei. 
90O IM*» 170" 



87600 48100 88800 726600 749W 

1111 1 

Violet nyi 

69000 68000 84000 116000 118000 

I leave the figures without further remark, 
only stating that the results thus obtained 
agree well with experience. 

With these facts in mind, how could I be 
suspected of having any unfounded preju- 
dice against high angled glasses for their 
appropriate work? But what is the work 
most suitable for them, and what is least so? 
We cannot draw a sharp line of distinction 
here, but there are a few facts which indi- 
cate why a lens which may be good for one 
kind of work, is not so good for another 
kind. As we see above, a high angled ob- 
jective is the best for the resolution of sur- 
face markings, whether lines or rows of 
dots, t. e., such a one is the most suitable 
for test plates and diatoms, and because to 
see these we need not go below the surface 
of the object 

But take almost any other object, and we 
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need to determine its internal arxangement. 
Would any one prefer a high angled glaaa 
for studying artifloial sectiona of tiaauea, or 
for making out the structure of some of the 
infusoria? I belieye the almost universal 
reply would be in the negative. For such 
purposes we require what is called penetra- 
tion: that quality which enables us to focus 
through a certain thickness of the tissue 
and bring the internal organs into view. 
In spite of what Dr. Hunt, in his " Post- 
Centennial Notes," has said regarding some 
of Tolles' high angles and their "penetra- 
tion,"* I must confess that to me the evi- 
dence is not yet stroug enough to^nduce me 
to throw aside the views which are held by 
the great majority against the few. We 
have to choose between two glasses, one of 
which will take a superficial view of an ob- 
ject; the other, owing to its depth of focus, 
will penetrate its substance, and show us 
the connection and relative positions of the 
different parts. Which, now, is the more 
genercilly useful? 

Prof. Smith tells us that he is fighting 
the low angles on their own "chosen 
ground." I am at a loss to know just what 
that means, but he evidently considers that 
the low Angles are believed to show to best 
advantage with direct light, not oblique. 
As compared with high angles this is in one 
sense true, in that they have greater pene- 
tratioD. Nevertheless, it is not right to 
state the matter in this way; for to obtain 
the best possible results from an objective, 
the angle of the illuminating pencil must 
be the same as the angular aperture of the 
objective. This is the "chosen ground " for 
any lens. Now, with direct illumination, 
i, e., parallel rays, a high angled lens will 
show more surface markings than a lens of 
smaller angle. Only this evening this pas- 
sage from Frey caught my eye, when I was 
looking for something else, and it expresses 
what I would say so well that I quote it: 
"An object glass of very wide aperture. 



*Th6 term penetration means, as need here, what 
ig better expreeted by depth of focus. Owing to 
the two very different meaninge it haa aoqnireo, it 
would leem beat to discard the term entirely. 



however, will receive, even with ordinszy 
illumination, so many rays of great ob- 
liquity that the same kind of effect will be 
produced as by oblique illumination with 
an objective of smaller aperture." 

Looking now to the demonstrations of 
Prof. Smith, it will be recalled that he used 
direct light, which passed through an open- 
ing about 1-200 inch in diameter placed 
close to the object. The effect of this small 
aperture is to modify the intensity of the 
light, and at the same time diminish to a 
certain extent the value of the full ang^ of 
the objective. But here, as in other oases, 
the wide angled lens receives more oblique 
rays than another of smaller angle; henoe 
the former will do better work on resolu- 
tions than the other. This effect may be 
due to what Mr. Wenham called long ago 
"radiated light " from the object; whether 
it is or not, the experiments described below 
will indicate. 

A circulur piece of very thin sheet brass 
was pierced with a hole .016" in diameter.. 
This was just the size of the field of my 
one-fifth with an A eye-piece. This piece 
of brass was blackened and mounted in an 
appropriate manner on my condenser, after 
removing the lenses. This allowed of its 
being accurately centered by means of the 
screws on the sub-stage, and also raised or 
lowered by means of the rack work. The 
illumination with this aperture was exceed- 
ingly good, and deserves commendation. 
After centering accurately to the one-fifth, 
the objective wast removed, and on the front 
surface of the front lens a drop of india-ink 
was placed and allowed to dry. The diame- 
ter of the opaque spot thus obtained was 
about l-60th of an inch. The available face 
of the lens measured about 6-100". Its 
angular aperture was about 110^. 

With the fine aperture in position, the 
one>fifth with the spot was idowly lowered^ 
and, as was anticipated, the edges of the 
aperture in the brass were brought distinctly 
into view. This could not possibly be the 
case if the illumination were strictly direct^ 
and the rays passing to the ol^eotive psr- 
allel, since the opaque spot on the face oi 
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the objeotiye being three times as large as 
the aperture in the brass plate, wonld efTec- 
taally shut out all such rays. 

When the edges were thus in foons, the 
entire field was lighted with a reddish tinge, 
thus indicating the oorreotion of the glass 
for marginal rays. On drawing the objec- 
tiy^back out of focus, the centre became 
dark, and as the motion continued the light 
became a mere annular ring, which finally 
disappeared entirely. 

As this paper is stretching out to an 
undue length, I will only add that with an 
object mounted dry, fine dark field effects 
can be obtained in this way, which might 
be made useful in some cases, but as my 
attention is otherwise engaged, I leave it 
for any one who will work the matter up 
more perfectly. I would recommend a 
smaller spot on the front lens. 

The conclusions drawn from these experi- 
ments, and from others not described, are 
▼ery obYious. The use of minute aper- 
tures does not afford us direct parallel 
illumination, and therefore with such aper- 
tures high angled lenses would naturally 
perform better than those of low angles, 
with suitable objects. Again, the fact that 
dark ground illumination is obtained as 
above, indicates that *' radiated light" may 
have much to do with Prof. Smith's demon- 
strations with wide angled lenses. 

In a note at the close of his article, Prof. 
Bmith speaks of showing the 19th band 
with Beck's vertical illuminator, and says: 
*'It is obvious that the pencils of light 
traversing the band were at least centrally 
disposed." They were undoubtedly cen- 
trally disposed, for the objective would focus 
them, but the conditions here are just such 
as woTild give the aperture full play. To 
prove this, let Prof. Smith put a circular 
spot of india-ink upon the back lens of his 
objective of such a size as will cut out 
eentral rays like the stop of a condenser. 
On repeating the experiment with such a 
lens the resolution will doubtless be greatly 
improved. 

FiTial remarks, — I am not quite prepared 
to assert just how the angular light enters 



the objective in the experiments described, 
and have not now the opportunity to work 
it out more fully. We know that small 
apertures form images, and this fact pre- 
cludes the possibility of obtaining a truly 
central parallel illumination in this way. 
How much the diverging rays from the 
aperture affect the illumination, and how 
great the effect of the radiated light may be, 
has not been determined. It was not my 
intention to undertake a thorough course of 
Experiment to elucidate these questions. I 
merely desired to show that Prof. Smith has 
not taught us anything new about objec- 
tives, and that his demonstrations of resolu- 
tions by " central light " are merely what we 
would expect from what we already know. 
There is one statement, however, which 
takes me a little by surprise, which is that 
*' the very best performance of the duplex 
lenses is seen by central light." I shall not 
now dispute it, but give Prof. Smith the 
benefit of it. Prof. Smith concludes by 
saying that " two hours 'over the tube' would 
demonstrate more than volumes of print," 
and I think it has done so in this case, 
thanks to his suggestion. 

I had no intention of writing so much 
when I began, but as a long discussion of 
this question would surely follow short com- 
munications, and soon become wearisome to 
the general reader, I have thought it best to 
say all I have to say at once, and let it stand 
for what it is worth. I merely ask critics 
not to misrepresent what I have written. 
8 Beekman Place, :Sew York, Aug. 5, 1877. 
• • ■ 

A French Criticism of '' Post Centennial 
Notes." 

THE following article is translated from 
the new Journal de Micrographie, and 
is by the editor. Dr. J. Pelletan. Its keen 
wit is equaled only by its thorough scien- 
tific knowledge and sound common sense. 
He says: 

In it the author. Dr. Gibbons Hunt, of 
Philadelphia, expresses squarely his opinion 
of the microscopes and objectives which we, 
on this side of tiie ocean are accustomed to 
consider the master-pieces of modem optics. 
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This opinion has appeared to ns snfficiently 
oorioas to stadv, and to reproduce, the more 
so, as Dr. G. Hunt expresses it in a manner 
characteristioaUj American, that is to say, 
absolutely without ceremony {sans f aeons.) 

The English microscopes find little favor 
in his eyes. The new form of stand adopted 
by Boss (the J. Lister model) in which the 
screw of the fine moyement is placed under 
the body of the instrument, is, he says, bet- 
ter than the old. " The wart is under the 
nose in place of being aboye it; that is all;" 
but, as in all the English microscopes, the 
distance between the focus and the eye- 
piece changes eyery time the fine moyement 
IS touched, and consequently the magnify- 
ing power yaries at each instant; but the 
stage is too thick; the work is good, but it 
is not superior. 

The instruments of Beck are the most 
graceful, the best finished, superior to all 
those which Earope has exhibited — but the 
stage is defectiye, it rarely turns in the 
optic axis, the mechanical arrangement for 
moying the object is easily deranged, be- 
cause it is badly designed. ''Better re- 
nounce racks for the stage moyements than 
lose time in repairing the bad. Besides, it 
is the common experience in this country 
(America) that the racks made abroad do 
not work as smoothly as those made by us." 

The stands of Grouch are yery well made, 
the movements are good; but the idea of 
adapting a concentric stage does not belong 
to Orouch; it is an American invention, pro- 
duced sixteen years ago by Zentmayer, of 
Philadelphia. 

The microscopes of Naohet are not ele- 
gant; besides it is well known that they do 
not at all satisfy the requirements of science 
and are not durable. *' I recall the time," 
says Dr. G. Hunt, *' when any French mi- 
croscope was good enough for Americans, 
but happily these days have gone by." 

Hartnack did not exhibit; the severe critic 
of Philadelphia knows, nevertheless, that 
his microscopes are inferior to those of the 
first class made in America and in England. 

Dr. G. Hunt has never seen the large 
German models — but it is all the same; he 
knows that in Germany they make only de- 
formed instruments, destitute of precision. 

The American microscopes are infinitely 
superior to all others in design, in work- 
manship, and " in originality of construc- 
tion," and the first of constructors is Zent- 
mayer. 

This last conclusion we do not wish to 
contradict, for we, too, think that Mr. Zent- 
mayer is one of the best constructors 
known, and, above all, yeryingenious,aswe 



shall shortly prove to our readers by giving 
them a description of several of his models; 
nevertheless we believe that the instru- 
ments of Powell & Lealand, Beck, Swift, 
Orouch, Hartnack & Prasmowski, etc., have 
nothing to fear, as microscopes of pre- 
cision, in a comparison with those of Mr. 
Zentmaver; those of the French and Ger- 
man makers are merely less colossal. . 

And in regard to the French and German 
makers, we are tempted to find some foun- 
dation for the reproach which Dr. G. Hunt 
addresses to them: they fall behind, or, at 
least, they do not advance, while those of 
England and America are every day making 
progress. In fact, the latter invent new 
mechanical combinations, special arrange- 
ments, accessories called forth by the new 
requirements of science and by special pro- 
cesses of investigation, whilst in France 
and Germany our constructors have adopted 
models to which they adhere indefinitely; 
which are, so to speak, unchangeably fixed 
for an entire generation. In our opinion 
this is a grave error on their part, and ibe 
reproaches which Dr. G. Hunt addresses to 
them, although exaggerated in certain 
points, are in many respects justly merited. 

Speaking of objectives. Dr. G. Hunt is of 
the opinion that those of Wenham, in which 
the correction is obtained by a simple leoa 
of flint, have not any transcendent optical 
qualities, and that their mounting is not np 
to the mark. 

The same is true of those of Beck, whose 
mode of correction was good twenty-five 
years ago (and this remark appears tons 
nearly just.) In the mean time the 4-lOth 
is not inferior to any other of the same 
power (another remark of which we ap- 
prove, save that we esteem this superb ob- 
jective as superior to all others of this 
power, at least that we have seen.) 

The objectives of Grouch are very good— 
for the price; in regard to those of Powell 
& Lealand, the author is not able to pro- 
nounce them bad; the l-8th is the most 
superb objective on the continent: ''the 
workmanship of the mounting, the splendid 
finish of this objective, ought to be a stlinn- 
lant and an advertisement for other foreign 
makers. But the 1-lOth of Tolles is superior 
in most respects." 

We recollect that Hartnack & Prasmowski 
did not exhibit, but, as we have previously 
seen, this is no reason why Dr. Hunt should 
not decry their magnificent objectives, but 
he has doubtless forgotten them, finding 
under his hand those of Zeiss. And then 
he gives it to them to his heart's content 
First of all, /'he has never seen anything 
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respectable coming from Germany." The 
lower powers of Zeiss are good for Dotbiug; 
the l-25th shows nothing which is not better 
seen with American objectives of lower 
power. (We ourselves regard this as an ob- 
jective of the first class.) 

In tmth, Dr. Hunt finds in them but 
little of the mathematics of Dr. Abbe. Be- 
sides "mathematics have never made an 
objective.'* What ought M. Prasmowski to 
thmk of this peremptory declaration, he, 
who continually works over (brasse) sines 
and tangents, so that he may perfect his 
formnlte, and who constructs almost point 
by point the curves of his lenses? What 
will Dr. Abbe think of it, who has just de- 
monstrated, by calculation, the influence of 
the angle of aperture upon the nature of 
microscopic images, and who calculates the 
curves of the lenses of M. Zeiss I But our 
author is very much amused to see learned 
professors gravely define the limit of visi- 
bility and the value of the angle of aper- 
ture. He declares, too, that it is certain 
that neither Lister, nor Amici, nor Abbe 
Beive as a guide to Mr. ToUes, whose 1-lOth 
objective is a masterpiece. 

Let us hasten to add that we would con- 
test nothing of the liigh and just reputation 
which Mr. Tolles has acquired as a con- 
structor of superior objectives; this is to-day 
a matter of public notoriety, in Europe as 
well as in America. That which we deny 
absolutely is the principle laid down by Dr. 
Hunt as to the uselessness of calculation in 
the realization of the numerous conditions 
which an objective of the first class ought 
to fill to-day. On the contrary we consider 
it a necessary guide; we know not if the 
celebrated Boston optician obtains his ex 
qnisite results solely by his extreme practi 
cal skill, empirically and without any cal- 
culation; but if he really operates thus, we 
think that he will certainly be surpassed 
one day by a constructor who shall have 
the same practical skill, and who shall be a 
better mathematician. 



space 1 by 1 inch. This space is divided 
into 2,500 squares (50 divisions on each 
side) and each of these small squares is 
designated by two numbers, one of which 
indicates its position from bottom to top, 
while the other marks its position from right 
to left. Thus the square which lies on the 
tenth line from the bottom, and the fif- 
teenth from the right hand side, would 
be iS. Placing on the stage an object 
mounted on an ordinary slide, with its 
lower edge against a ledge of some kind, 
and its left hand edge against a stop (the 
stop and ledge being movable as regards the 
stage), we bring some particular spot into 
view. Eemovingthe slide, we now place 
the finder in its place, and read off the 
double number. It is now evident that if 
at any future time we should place the finder 
against the ledge and stop, and bring the 



The Maltwood Finder. 

THIS is a most important accessory to 
every microscope, as it not only facili- 
tates interchange of notes between micro- 
scopists living at a distance from each other, 
but it enables observers to make sure of the 
identity of the objects under examination 
at different times. It consists of a glass 
slip, a little wider than an ordinary slide, 
upon which is a photograph occupying a 
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same number into view, then on removing^ 
the finder and placing the slide on the 
stage, the precise spot originaUy under 
examination will be in view. We can, 
therefore, easily register anything of in- 
terest, and so be certain of finding it at any 
future time. 

The finder cannot be used with micro- 
scopes fitted with clips only. An object-car- 
rier, provided with a ledge and stop, must 
be used. Such object-carrier may either be 
the usual form of the ghuts stage, or, with 
the plain stage, having clips only, an object- 
carrier may be made of a thin plate of 
brass with a hole in the centre, a stop at one 
end, and a ledge at one edge. 

Hitherto the Maltwood finders have 
been made only by one firm in London. 
They are now made in this country very 
successfully. A dozen which we recently 
examined did not vary as much amongst 
themselves as those which had been ob- 
tained from London. 
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The New Carpet Beetle. 

DR. J. A LINTNER, the well-known 
entomologist, of Albany, N. Y., in 
writing to the Country Gentleman about 
inaeets of 1876, says of the new carpet 
beetle, that this desiaructiye insect, hitherto 
unknown to na by name, has daring the 
past two years presented itself for its share 
of public notice. Although not invading 
our gardens or our fields, its insidious 
depredations within the narrow precincts of 
our homes, are, or threaten to be, attended 
by perhaps equal pecuniary losses. 

During the past year notices had appeared 
in several of our papers of the consterna- 
tion caused in many households* by the dis- 
covery of a strange and unknown beetle, 
which was working sad havoc on carpets, 
eating into them, and cutting through en- 
tire breadths as efiectually as if done by 
scissors. If discovered in their habitat, be- 
neath the borders of carpets, their rapid 
movement carried them out of reach be- 
neath the base-boards, before they could be 
secured for examination and description. 
, It was not the well-known carpet worm, or 
in the least allied to it, but beyond that, no 
one seemed to know what it was. It had 
been discovered in a few localities in West- 
em New York, and its presence was reported 
in Schenectady in several dwellings. Upon 
search being made beneath the carpets of 
my residence (in Schenectady), the insect 
was found in nearly every room. It was 
evidently the larva of a beetle, and .1 sus- 
pected it to belong to the destructive family 
of Dermestidae. A number of the larvsB 
were captured, and fed to their maturity 
upon pieces of carpet. When they had at- 
tained their full size in the fall, and had 
entered upon their pupal state, as could be 
seen through a longitudinal slit in the back, 
they presented chiu*acter8 which led me to 
refer them to the genus Anthrenus. 

In October, the first perfect insects 
emerged as very beautiful, though small 
beetles, wing-cases prettily marked in spots 
of white and black, and with a red line 
bordering the inner margins of their wing- 
cases. Being entirely new to me, they 
were sent to Dr. Le Gonte, the distin- 
guished coleopterist of Philadelphia, for 
determination, if known to him. He re- 
turned me answer that ihej were the An- 
ihrenits scrophularice — a species well known 
in Europe for its destructiveness, but now 
for the first time detected in this country. 

Notice of the discovery was oommani- 
cated by me to the Albany Institute at its 
meeting of October 17th, and a report of 
them was published in the Albany Argus of I 



October 21st. Owing to the interest at- 
tached to the introduction in our country of 
another addition to the already formidable 
list of injurious insects of European origin, 
the paper, or extracts therefrom, appeared 
in several of the journals thronghout this 
and adjoining States. Through the pub- 
licity given it, I became informed of the 
presence of the insect in many localities in 
New York and other States. Examples of 
a beetle, believed to oonform to the brief 
description which I had given of A. scrophd- 
etrice, and known to possess the like habit of 
feeding upon carpets, were sent to me bj 
Mr. A S. Puller, of the Rural New- Yorker, 
for comparison. The species had been in 
his cabinet for some time, under the name 
of Anthrenus lepidus (Le Conte), having re- 
ceived the first examples from Oregon in 
1871 or 1872. Later, in 1874, specimens 
referred by him to the same species occurred 
abundantly in a dwelling in Market Street, 
New York, and thereafter in various parts 
of the city and neighboring localities. 

The examples reared by Mr. Puller from 
larviB taken in New York City w^re dearly 
identical with A, scrophularicR, Upon in- 
forming Dr. Le Conte that examples of this 
species were in cabinets under the name of 
A. lepidus, and requesting an explanation, 
he wrote me that the latter name had been 
given by him to a form which he had found 
on flowers at San Francisco and San Jose in 
1850; that it differed from the A. scroph- 
ularice of Europe in the sutural line being 
white instead of red; but that in all proba- 
bility it should only be regarded as a variety 
of the Europefku species. The lepidus w., 
from its occurring abundantly on blossoms 
in the imago state on the Pacific coast, as 
does the congeneric museum-pest {Anthrenus 
varius, Pabr.) in the State of New York, 
was evidently thoroughly naturalissed in 
that region. Dr. Le Conte suggests that it 
may have been imported into CaUfomis 
from Southern Europe during the Spanish 
occupation of that country. Our invasion 
of the insect he believes to have been within 
a few years, through the importation of 
carpets at New York. 

Should this insect continue to increase 
until its complete naturalization shall make 
it as common as A, varius (a dozen or more 
of which may sometimes be seen feeding on 
a single flower), it is difficult to conceive 
how, under such a visitation, the comfort 
of carpets can still be indulged in within onr 
homes. Even now, when it has barely 
commenced its ravages, it is reported as 
having inflicted very serious pecuniary 
losses in several instances, where carpets 



JOTIBNAL OP MICROSCOPY. 



117 



bavebeen entirely mined; and snob terror 
has its presence imparted that prudent 
honsekeepers have abandoned the onstomary 
nailing of their oarpets to the floor, that 
they may make frequent examinations dur- 
ing the summer months for the discovery 
and destruction of the unwelcome guest. 

The remarkable invasion of a dweUing in 
Cold Spring, N. Y., in the summer of 1874, 
after a twelve months' absence of the family 
in Europe, was by a larva of Anthrens (as 
determined by Dr. Packard), which is now 
believed to have been this species. Accord- 
ing to the statement made, " they took com- 
plete possession, from the cellar to the attic, 
in every nook and crevice of the floors, 
nnder matting and carpets, behind pictures, 
and eating everything m their way." From 
this account we m&j infer an almost incal- 
calable capability of increase if left to itself, 
and draw the lesson of the absolute neces- 
sity of combating its invasion by every 
means in our power. 

It will unquestionably prove an exceed- 
ingly difficult pest to dislodge. The ordinary 
appUcations of camphor, pepper, tobacco, 
turpentine, etc., are powerless against it. 
An effectual means of destruction, and pre- 
vention against new invasions, is still to be 
disooYered. The free use of benzine has 
been recommended in some of our journals, 
to be used in the saturation of cotton, with 
which to fill the joinings of the floors and 
crevices beneath the base-boards. This is 
to be done during the winter months, at 
which time it is believed the insect will be 
oooupyiug these retreats, either in its per- 
fect beetie form, or as eggs deposited for 
another brood; to either of these the direct 
application of benzine would be fatal. To 
some of my correspondents I have suggested 
the pouring of kerosene oil in the crevices 
of the floors, and filling of all places of 
retreat with cotton saturated with the oiL 
I would regard this as less dangerous in its 
use than benzine, and equally efficient. 
• • • 

NoBTH Amebioan AiiOiB. — We find in the 
American Journal of Science the announce- 
ment of the appearance of *'Alg8BExsiocat8B 
Amerioee Borealis; Curantibus W. G. Far- 
low, G. L. Anderson, D. 0. Eaton, EditsB. 
Fasciculus I. Boston, 1877." Two editors 
of the volume are of Harvard and Yale, and 
Br. Anderson will be recognized as a resi- 
dent of Santa Cruz, and a contributor to the 
Press, The specimens of algse thus pre- 
sented to the public are 50 in number, and 
Dr. Qray pronounces them " all of real inter- 
est and many of them new or next to new, at 
least in collections. " — Mining dt Scien. Press. 



The so-called Wheat-Boot Disease in 
Virginia. 

Parties in Northumberland County, Va., 
having written to the Oommissioner of Agri- 
culture in regard to a partial failure in their | 
wheat crops, which was attributed to a diseased 
condition of the roots of the plant, Mr. Thos. 
Taylor, the microscopist of the Department, 
was directed to go to the ootinty named and 
investigate the matter. After spending some 
days there, Mr. Taylor has returned, and re- 
ports that there is no such disease as has been 
supposed to exist, About three years ago a 
farmer observing barren spots in his wheat 
fields, examined the roots of the wheat at such 
points, and discovered what seemed to him a 
peculiar web-like appearance, which he sup- 
posed to be of fungoid character; and this ex- 
planation of the presence of such barren spots 
appears to have been accepted without question 
by so many others that the "root disease " came 
to be talked about as an established fact. 

Upon examining this supposed fungoid mat- 
ter with a microscope, Mr. Taylor finds it to 
consist of minute rootlets of the plant itself, 
and on comparing the wHeat taken from the 
barren spots referred to with that which at- 
tained a more vigorous growth, he found that 
the abundance of the rootlets was proportioned 
to the vigor of the plant. 

Under these circumstances Mr. Taylor is con- 
vinced that the barren spots referred to are 
solely due to the lack of nutritive elements in 
the soil, and that 'the failure of the wheat in 
such places, which really has formed the only 
ground of complaint, may easily be remedied 
by the use of fertilizers and by proper treat- 
ment of the land. How much may be accom- 
plished by such means is illustrated by the fact 
that land which has been properly manured is 
found yielding as much as 37i bushels to the 
acre, while adjacent fields, having a soil of the 
same general character, may produce but five 
or six bushels. 

The correction of an erroneous report which 
tended to retard the improvement of this por- 
tion of Virginia, by keeping out immigration 
and capital, will be of great benefit to the sec- 
tion Interested, and the farmers with whom 
Mr. Taylor conversed on the subject expressed 
their gratification at the prompt action taken 
by Qan. Le Due in giving the matter the de- 
sired investigation.— Dat/y CrUic, 
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Important Notice, 

We can no longer supply complete sets of Volnme I In 
sheets, bnt offer all the numbers except Nos. 1 end 4 for 
95 cents, by mail, postpaid. We hare on hnnd a few 
complete copies of Volnme I, haDdsomely bonnd in 
oloth, with gilt tltlCt price $1.26. Voinme I, boond. and 
the numbers of Tolume II (as issued) we will furnish 
for $1.60 as long as our supply of Volume I lasw. 

The following gentlemen hare kindly consented to act 
as agent for this Journal, and are authorised to recelTe 
fubteriptions and adyertisementa: 
Mb. CHABI.XS Btoddxb, 181 Deyonshtre Street, Boston. 
8. E. Oassxho, Naturalists' Agency. Salem, Mass. 
J. G. Laxtoottth, Optician, 88 State Street, Chicago, Dl. 
Jaxss W. Quuif h Co., 934 Chestnut St, Philadelphia. 
W. H. Waliulst, 931 Chestnut Street, Philadelphia. 



The Jonmal ai an Advortiaing Medium. 
An adTcrttser whosb letter can be examined at our 
office writes us as follows: "I hare reoeiTed scTeral 
letters of inquiry, and it will please you to know that 
though I have had adTcrtlsementa in other Journals also, 
svcry letter of inquiry refers to the Amxbzoan Joubival 
or MioBOSOOFT. This certainly demonstrates the ralue 
of the Journal as an adTertlsing medium." 



Scientific Expedition Around the World. 



M 



OST of oar readers have doubtless 
heard of the scientific expedition 
around the world projected by Mr. Wood- 
mff, and which has now made such satis- 
factory progress that there is very little 
doubt but that it will set out at the time 
appointed. The object of the expedition is 
best stated in the words of the directors: 
** The purpose of the expedition is to visit 
points of general and special interest on a 
route around the globe, to study the arts, 
archeeology and present condition of the 
better known countries, and the geology, 
geography, fauna and flora, as well as the 
history and character of the people of those 
less known, and to make collections in the 
various departments of science. To this 
end the expedition will be absent two years, 
and will afford opportunities for seeing the 



greater part of the world, under far more 
favorable oircuinstances and at less expense 
than could possibly be done on a smaller 
scale or by individual enterprise, and the 
expedition will also enable schools, colleges, 
and museums to form collections and pre- 
parations of rare, or beautiful, or typical 
forms to a greater extent, and at less cost 
than has been hitherto possible. In ad- 
dition to educational and moral care and 
j guardianship, those who go as students will 
I enjoy all the comforts of a pleasant home, 
; safety, security for health, books, music, 
■ exercise, and such an opportunity for exten- 
1 sive travel and observation as could be ob- 
tained in no other way.*' 

That the expedition will be a success from 
a scientific point of view we feel confident. 
The region to be explored is rich in un- 
worked material, and the management is 
supplied with every facility necessarj for 
thorough scientific investigation. At the 
head of the faculty is Wilder, of Gomell, 
well known as an able zoologist and skilfal 
anatomist, and in all the most important 
departments, including Languages, Archi- 
tecture, Physics, Chemistry, Geulogy, Bot- 
any, etc., there are instructors of knovn 
ability. Microscopy, we see, is represented 
by a lady. Miss Louisa M. Beed, of the 
University of Michigan. The vessel will be 
under the charge of an experienced profes- 
sional commander, and will be manned by a 
fuU crew of able seamen, so that no de- 
pendence is placed upon volunteers or 
cadets. The time allotted for the expedi- 
tion is two years, and the charge $2,500. 
Those of our friends who desire to know 
more about this interesting expedition 
would do well to procure an explnnatory 
pamphlet which may be had by addressing 
the Secretary, Hon. Daniel Maoauley, whose 
headquarters are for the present at the St. 
Nicholas Hotel, New York. 

Careful consideration of the plan proposed 
must result in a conviction that the man- 
agement does not hope for too much when 
they expect that « physical health and de- 
velopment will result from the fine traimo? 
of fresh, natural life. The powers of ob- 
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serration and memory will bestrengthenedj 
the peroeptive faculties will be educated, 
quickness of eye and ear will be gained, 
the qualities that make a man and fit bim 
to do the best work in the world, in any 
condition of life, will be developed. He 
will learn to be a man for emergencies, 
prompt to act witb precision and judgment. 
His intellectual powers will be quickened 
and invigorated by contact with men, con- 
trasting nation with nation and race with 
race, by actual inspection of all that is 
rarest and most curious in all lands, by the 
reading of the great book of the world 
through eyes well skilled to point out to 
him all that is best worth knowing in it. 
Sach advantages have never before been 
offered, and they can be obtained at a cost 
no greater than the cost for the same time 
spent at home or at college." 



Care of the Microscope. 

A MIOBOSGOPE, when not in use, 
-^ should always be kept well protected, 
either in its case or under a suitable cover. 
There is no more convenient mode of keep- 
ing a microscope than to stand it upon a 
cloth mat, and cover it with a glass shad& 
It is thus kept free from dust and vapors, 
and is always ready for use; but when it is 
kept in its case, and especially if it has to 
be screwed together, interesting, valuable, 
or even important objects, will often fail 
to be examined, simply because too much 
time and labor are necessary to prepare for 
the operation. 

A good microscope should be so carefully 
protected, that it shall rarely require to be 
cleaned or dusted, as this wears off the 
laoqaer, and exposes the metal, which, when 
thus uncovered, soon begins to tarnish. 
When dusting or cleaning becomes abso- 
lutely necessary, chamois leather, or a very 
fine old linen or silk handkerchief is most 
suitable. Never use coarse cloths, or those 
that have been lying about exposed to dust 
And dirt. 

The lenses should be kept in their boxes 
when not in use, and when they are at- 



tached to the microscope, great care should 
be taken to keep them from coming into 
contact with liquids. In order to prevent 
the latter accident as far as possible, never 
examine liquids unless when they are cov- 
ered with thin glass. In the pursuit of 
micro- chemical studies, the microsoopist has 
frequently to deal with liquids that cor- 
rode metals, and even glass. In well-ap- 
pointed laboratories inverted microscopes 
are used in such cases, but with ordinary 
instruments, special means must be em- 
ployed. The object should be laid on a 
large piece of thin plate glass, and the ob- 
jective should be coated with oil. The rest 
of the metal work may be protected with 
oiled silk or thin india-rubber. 

When liquids which corrode glass are 
used, the front of the objective should be 
protected by means of a very thin leaf of the 
best mica, which may be attached either by 
glycerine or balsam. 

These, however, are exceptional precau- 
tions. In ordinary work it is sufficient to 
see that the lenses and metal work are kept 
free from stains and finger marks. 

Never touch with the fingers the surface 
of any lenses, either eye-pieces or objectives, 
as this will be certain to soil them. Use soft 
camel-hair brushes to remove particles of 
dust, etc. Where dirt adheres more strongly, 
use fine linen slightly moistened with alcohol, 
and wipe dry with very fine chamois leather. 
Bemember, that alcohol, if used profusely, 
will attack the lacquer of the brass-work, 
and even dissolve the cement which holds 
the lenses together. When objectives are 
smeared with balsam, the best cleansing 
agent is said to be kerosene oil. The piece 
of leather used for wiping lenses should be 
free from dust, and is best kept in a small 
box by itself, and used for nothing else. 
It must be remembered that the glass of 
which objectives are made is very easily 
scratched, being soft when compared with 
particles of sand and grit; consequently, 
when frequently wiped it soon loses that 
exquisite polish upon which its excellence 
of performance so much depends. What, 
then, are we to think of the directions given 
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by the author of a popular work on the 
microscope, in which we are told to use a 
piece of leather, slightly impregnated with 
brick dust ! I No better method of destroy- 
ing an objective could possibly be devised. 
Therefore, see that in wiping, the slightest 
possible pressure is used, lest any particle of 
grit should make a scratch. 

The exposed parts of all microscopes, as 
well as the objectives and their cases, are 
lacquered, to protect them from being soiled 
by handling, but the interior of the boxes 
which hold the object-glasses are rarely so 
protected, and the black coating of the in- 
terior of bodies, draw-tubes, etc., is fre- 
quently not very firmly attached. There- 
fore, never touch them with the fingers. 

After taking an objective out of its box, 
either screw on the cover of the box, or 
place the latter with its open end down. Do 
not stand it mouth up, so that it may catch 
all the dust. 

When exhibiting the microscope to others, 
great care is necessary to keep meddlesome 
flDgers from soiling the glasses. Some 
people are never content when merely al- 
lowed to look at things: they insist upon 
handling them, and feeling them. To the 
young microscopist, we would say that if 
any of ;^onr friends insist upon handling 
your objectives, eye-pieces, etc., put up the 
instrument and pack it away. A micro- 
scope carefully used is as good after fifty 
years as when first made, but we have seen 
an instrument suffer more injury in half an 
hour at the hands of a thoughtless and 
dirty person, than it would have sustained 
in twenty years in the hands of a careful 
microscopist. — Prom Pradical HtrUa on the 
tSeleciian and Use <f the Microscope, 

(6viX look %Mt. 



the elements in any materia], and proTe tMr pres- 
ence beyond doubt. Henoe to othera beadet regu- 
lar students of the soienoe, sneh tables mait prove 
ezoeedlngly asefni. Qnalttatiye ohemieal analynfl 
has now become an important department of micro- 
scopical research, and although the tables before 
as do not refer specially to microscopical work, they 
will prove exceedingly osefol to any one taking np 
this interesting study. So far as we have been able 
to examine, the tables before ns are the most con- 
venient and accessible now before the public 



Tables for Sjrstematlo (^uallUitl're Aiukly«iB. 

By John H. Snively, Phr. D. NashviUe: G. W. 

Smith. 

There is probably no department of practical sci- 
ence in which a bird's eye view of processes and 
results can be given so well by tables as in qualita- 
tive chemical analysis. A few carefully constructed 
tables enable even the beginner to " hunt down " all 



CaUilogiie of Plants Growing without CnltiTs- 
tion in the State of New Jersey, with a Speoifie 
Description of all the Species of Violet fonnd 
therein: Directions for Collecting, Drying, Label- 
ing, and Preserving Botanical Specimeos, aod t 
Description of suitable apparatus therefor. With 
Suggestions to Teachers prosecuting the stud? 
of Botany. To which is added a Director; of 
living Botanists of North America and the Weit 
Indies. By Oliver B. WiUis, Ph. D. New York: 
A. 8. Barnes & Co. 

The copious title page gives a very complete idea 
of the scope of the book, which seems to be very 
thorough. Microsoopists who are interested in 
the botany of New Jersey will find this book of 
great value. 

Jovmal d« Mlero^rapHle t Histologic Hanuioe 
et Compar6e ; Anatomic V^getale ; Botsoiqae ; 
Zoologie : Applications Diverses du Microscope ; 
Optique Boecialej etc., etc. Bevue Mensuelle dei 
Travaux Frangais et Etrangers publiee. Soaa 
la Direction du Dr. J. Pelletan. 
The third number of this valuable pnblioatiQa 
has found its way to our desk. Those who are 
familiar with the very able and thorough wo^ of 
Dr. Pelletan— "LelCicrosoope**— will need no as- 
surance that the editorial work is of the best. The 
range of subjects discussed in the number before 
us is very considerable, and all, whether editorial 
or contributed, are of great value. One, by the 
editor, we translate in another column. We hope 
that this new effort will meet with the sneoesi 
which it io richly deserves. 



THe Iiocost Plafpae im tiae United Stalest Be- 
ing more Particularly a Treatise on the Bockj 
Mountain Locust, or so-called Qrasshopper, as it 
occurs East of the Bocky Mountains. With Pra^ 
tical Becommendations for its DestructioD. Br 
Charles V. Riley, M. A., Ph. D. With 45 iUnstra- 
tions. Chicago: Band, McNally & Co. 
From the fact that Prof. Biley has made a special 
study of the natural history and habits of thii 
insect plague, our readers may rest assured that 
this little work is thorough and trustworthy. To 
the purely scientifio^an it is interesting, from the 
fact that it gives a complete and illustrated histort 
of the transformations of the insect. Figures are 
also given of the insect enemies of the locust and 
their transformationB. There is also a map showing 
the country in which the grasshopper is indigenooa, 
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M well M the region to which It hM extended itg 
rtTigee. 

Epithelioma Penls-^porationB by Christo- 
pher JohnetoD, M. D., ProfesBor of Sorgery, Uni- 
Tenity of Maryland. Reprinted from the Maryland 
Medical Journal for Angnst, 1877. 



The Editor of the Amebioait JoxnatAL oy MioBoeooFZ 
doeenot hold himoelf reeponeible f or opinion! or faoii 
iteted by oorrecpondenU. In thU deportment we ao- 
oord the widest liberty eonelstent with proper oonrtesy. 

Swinging Sub-Stage and Achromatic 
Condenser. 
Ed. Am. Jour. Microscopy— In order to make 
the Bwioging sab-stage of any practical use, it 
will be necessary to somewhat change our ideas 
of the modem achromatic condenser of high 
angle of aperture, and go back to a condenser 
of no angle, or, in other words, a condenser 
which has a large field glass, and a very small 
one in front, to send a beam or pencil of par- 
allel light straight and in a known direction. 
In snch there will be little diffraction, except 
what light is stopped by the object itself. I^et 
us take the case of a Nobert plate; with the 
achromatic condenser the light is thrown on 
the object in every direction within the angle 
of aperture of the condenser. Suppose the 
condenser has an angle of 90^ and that it is 
placed at an angle of 26'' with the axis of the 
instroment; taking the case of one distinct 
line, we find in that case the light would be 
filing on one side at an angle of 65°, on the 
other side at an angle of 25°, and on other parts 
of the same line at every angle within 90°. Any 
person at all familiar with optics will be able to 
imagine the kind of shadow a knife bUbde would 
make il it was illuminated by, say, a dozen 
candles, put around within the angle of 90°. 
Then, with the same condenser of 90°, suppose 
we were able to put it at an angle of 45° with 
the axis, the light would pass from one direc- 
tion parallel (I am supposing the glass or slide 
to have no thickness) with the under side of 
slide or at right angles with the line of view, 
the light from the other side would be in a 
direct line with the axis of the instrument, so 
tkat it would be impossible to say which rays 
were used in the observation. It is claimed by 
some that putting a small diaphragm or stop on 
the front of the condenser will do the same as 



the parallel light condenser, but all the light 
from the front of the condenser is best, except 
what passes throagh the diaphragm, that is, 
supposing it is put close to the front glass, and 
as it is necessary that the condenser must have 
a long focus to be used at an angle, it will be 
readily seen that the front glasses must be of 
Uurge diameter to be of 90° or 75°. 

A condenser that I think would be useful 
and cheap, could be made of one or two convex 
lenses, such as are used for field glasses of eye- 
pieces. After allowing the light to come to a 
focus, place in fh>nt a very small convex lens 
at the proper distance to form parallel light, or 
a concave lens could be used the same way by 
putting it in the proper position. The only- 
condition is that the front lens must be very 
small, say about one-tenth or one-eighth of an 
inch in diameter. Snch a condenser could be 
placed at an angle of about 60°. Another form 
of condenser which would be useful might be 
made as follows: In place of the small lens in 
front put a small cylindric lens; the light would 
then be sent in a direct line which could be 
controlled provided the condenser con Id be 
turned at different angles. This condenser 
could be used with the convex or cylinder im- 
mersion lenses in contact with the under side 
of object slide. When so used the light would 
pass in a direct line to the centre, without re- 
fraction, through the slide and balsam object. 

August 6, 1877. W. H. Bulloch. 
»-#-• 

TRANSACTIONS OF SOCIETIES. 

NoTB.— It Will Afford ufl great pleeaore to publish notes 
of the tnuiaeetionB of any of our mioroeoopical eocieUes. 
The Umtted ipaoe at our command preolndea the in- 
•ertion of lengthened aooonnte of mere bnilnees detaila, 

S»n Franolaeo Mlcroeeople&l Boeicty.— The 
stated meeting of the San Franoisco Miorosoopical 
Society was held in their rooms on Thnrsday even- 
ing, July 19th, with Mr. G. L. Mnrdook in the 
ohair, as both the President and Vice-President 
were absent. 

After reading the minutes of the previous meet- 
ing, the proposal for corresponding membership of 
Prof. H. L. Smith, of Hobart Oollege, Geneva, 
N. T., was taken up, and the gentleman unani- 
ihonsly elected. 

Acquisitions to the Library were announced by 
the Secretary in the way of two numbers of Nature, 
No. 86 of QrevUiea, Uineinnati Medwal News for 
July, American NaiuralisttoT Jvlj, Popular Seienee 
Monthly and Supplement for July; also Part IX of 
the *'ProoeedingB of the Belgian Microscopical 
Sodety.** 

The general cabinet received from the Oalifomia 
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stable Geological Society lome important additions 
of diatomaceous earth from three localities, Tiz.: 
Six Mile Caflou, Virginia City, Nov.; Staples' Ranch, 
12 miles from Stockton, and frt>m a deposit in Lower 
California, Mexico, about 40 miles south of San 
Diego. The first and last samples promise well, 
but the Staples* Banch deposit does not present 
very rich characteristics. 

A communication from the Fairmount Micro- 
«copical Society, of Philadelphia, announcing their 
newly elected officers, was receired and filed. 

A letter was presented from Charles A. Spencer, 
of Genera, N. T., which was received in answer to 
an inquiry about "Spencer's Objectives," by Mr. 
£. J. Wickson. Among other things, Mr. Spencer 
writes: " From notices in the London Mioroscopicai 
Journal, the American NaturaUtt, the AmcBTOAW 
Journal of Micboscoft, the Cincinnati Medical 
NevDSy etc., it is quite evident that your Micro- 
ecopical Society is a live one, and a gratifying fact 
it is to all devotees of science. I would give a cor- 
dial expression to the ho^ that its ftiture progress 
may fulfil its present promise of being an honor to 
US all." In answer to inquiry, Mr. Spencer gave a 
description of a new series of objectives he is work- 
ing up, in which he has it as a special aim to pro- 
duce **a series of objectives of quite moderate 
prices, yet of a high g^rade of excellence, and of 
such almost absolute uniformity of quality that the 
purchaser need have no fear of disappointment in 
this respect." It is probable that the Society will 
have the opporttmity of testing Mr. Spencer's new 
work. 

Col. C. Mason Klnne exhibited the luminous 
larvsB of some more fully developed insect, which 
emitted, at night, from the under pait of the last 
two segments of the body, a very brilliant light, 
eimilar to that of the fire-fly of the Eastern States. 
They were found by C. S. Capp, Esq., on the 
ground, close by the flume near Pillarcitos Lake, in 
San Mateo county, and the trio of glow-worms will 
be handed to lir. H. Edwards for identification. 

Mr. E. J. Wickson brought before the members a 
very interesting matter in the shape of some coffee- 
berries, which were filled with hundreds of active 
acari. He stated, as he placed a fragment of the 
berry on the stage, that there was received, some 
time since, from Mr. Morris, the Liberian Commis- 
eioner to the Centennial Expositioo, a number of 
capsules containing the ripened seeds of the well- 
^nown Liberian coffee. These were planted some 
weeks ago, and as they failed to germinate, he 
naturally desired to ascertain the reason, and, re- 
moving some of the kernels frx>m the ground and 
the outer shell, he found the substance of the 
coffee berry in a soft and decomposing condition. 
The suspicious appearance of a mealy mass in one 
caused him to probe the matter further, and by 
means of the microscope he soon found that the 



interior of all the capsules were filled with a kind 
of acarui which bore a strong resemblance to the 
sugar bisect. 

Under a two-thirds objective, the members ooold 
see the young, and also the frdly developed scanii, 
busily engaged in the pursuit of happiness, by ab- 
sorbing the moisture from the decaying mass. Ai 
the berries had been some weeks under groimd, 
there seemed to be considerable ground for coojec- 
ture as to how they bad become ensconsed in bo 
fruitful a home for them. The acari having re- 
ceived some attention from Colonel Kinne, and the 
members being desirous of knowing more of the 
characteristics of this variety, Ifr. Wickson handed 
a kernel to the Colonel, for the purpose of a careful 
study of the minute parts, by which the species are 
identified. 

Dr. Winter, who has Just returned from an ex- 
tended trip South, stated that the scale insect, and 
other pests which have received the attention of 
miorosoopists and entomologists, he has been able 
to remove from a hundred orange trees, which he 
selected for the purpose of the experiment from hii 
grove at Orange, about seven miles firom Ahaheim, 
by a systematic and free use of whale-oil soap and 
water, applied with a brush. The trees are a third 
larger than the others, and generally more thnfty, 
from this system of grooming. 

Colonel Kinne alluded to a very pleasant micro- 
scopical reception given by Dr. S. M. Mouser, in 
his new lecture room, built in the rear of his dwell- 
ing, at 707 Bush street. Several of the memben 
were present with their revolving tables and instrn- 
ments, and the audience of friends were seated in 
groups, first at one, then passing to the other 
tables. Judging from the enoomiums passed upon 
the aflkir, we think that this feature of gathering 
together half a hundred ladies and gentlemen who 
are interested with the microscope and its revela- 
tions, might be made quite common, as it does 
away with the fatigue and annoyance observed at 
annual reoeptions of the Society, caused by a stand- 
ing position when viewing an object. Dr. Honser 
offered the use of the room at any time to any of 
the members for a similar reception of their friends, 
whereupon a hearty vote of thanks was tendered 
him for the courtesy. 



The regular semi-monthly meeting of the Ban 
Frandsco Microscopical Society was held in their 
rooms on Thursday evening, August 2d, with a 
large attendance of members. President Ash- 
burner was in the chair, and Prof. Eisen, corres- 
ponding member, was present, as well as Dr. Behr, 
as a visitor. 

Under the head of acquisitions, the Secretary an- 
nounced the receipt of the MorUhiy MieroKOpical 
Journal, Quarterly Journal of Mieroecopieal Sc%' 
enoCf Cincinnati Medical News, Axxhioax Jouaxii 
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or MicBosooPT, PopiUar Science MonOUy, and Na- 
iure. No. 10 of Balletin of the Bassey lastitutioD, 
containing "Notes on Some Oommon DisoMeB 
Oauged by Fungi," by Prof. W. O. Farlow, was also 
placed on the table. By donation, from Prof. Gns- 
tifEisea, there was received a monograph from 
hini, being " Oontributions to the Anatomy of the 
Polypf genas BeniUa" \rhich also contained a large 
number of beantifally drawn and colored plates, 
sbo^g parts of the animal in qaestion. 

Mr. Hanks donated a bottle of Scale's carmine 
injecting fluid, prepared by him, and Mr. Lang- 
atroth presented a slide, mounted by him, with a 
Sertnlarian fiK)m Monterey Bay. These beantifol 
little zoophytes are plant-like in form, and are often 
foand in arranged gatherings of sea ferns or 
moBses, the casnal obsenrer little imagining he 
is grouping representatiyes of two kingdoms. 

Begardiog the luminous larva spoken of by Mr. 
£inne at the last meeting, Mr. Henry Edwards 
Btated that it was that of the EUychina Califomi' 
out, a beetle of the family Lampyrida, and that he 
had raised the perfect insect from similar forms 
found near Crystal Springs. 

Mr. Kinne stated regarding the acams found in 
the decomposing kernel of the coffee-berry pre- 
sented by Mr. Wiokson at the last meeting, that a 
somewhat critical examination of its minute parts 
had confirmed his opinion of its alliance to the 
sugar insect. The terminal and other joints of the 
legs, the mouth parts and disposition of hairy 
biistles being almost if not quite identical with the 
true acanu sciodiari. He alluded to the fact that 
aboat fifteen per cent of the coffee bean is sugar, 
dextrine, etc., and was led to say in this connection 
that the opportunity which fortimately had been 
siren him to examine many specimens has caused 
him to believe that most of its kind depended on 
saocharine matter for food, and should be classed 
M varieties uid not species. The lemon tree 
acams, described by him recently, the colony found 
in the centre of a sugar-cured ham, the barley 
Acarusfoundin the debris of amass of that grain, 
which had been slightly moistened and fermenting, 
and others met with at various times with varying 
habitats, only were possessed of such slight vari- 
ations from that of the true sugar insect, that the 
«Tidence was of a convincing character enough to 
irarrant the assumption that they were varieties of 
that acams, modified by their environment, and 
should not be relegated to species. • 

Mr. X. T. Clark favored the members with some 
remarks on the Crustacea, in the way of explaining 
and exhibiting the organ of hearing in our local 
lobster, or crawfish, properly speaking, which is one 
of an entirely different genus (astacus) from that 
of the lobster (homarus). He stated generally the 
characteristics of the several special senses in this 
crustacean, in which he had been interesting him- 



self in study recently, and alluded to the probable 
development in the way of organs of seeing, smell- 
ing, and especially hearing. The eyes were, no 
doubt, once but simple feelers, and by a process of 
evolution had developed into appendages. The 
organs of smelling were the larger of the remaining 
pair of feelers— antenna — while those of heariog 
were located in the smaller pair, or antennules. 
The parts of the latter were easily dissected out 
with a pair of scissors, and the lobster's ear, in the 
shape of an auditory sac, handed about on a needle 
for examination. Placing a prepared fragment, im- 
mersed in glycerine, on a slide, the sensitory hairs 
were beautifully shown, standing out from a tele- 
phonic floor, so to speak, and the previous explan- 
ations, by means of diagrams on the blackboard, 
were rendered still more plain, and the method in 
which the little hairs would receive sensations from 
vibrations in the fluid in the sac, made theoretically 
clear. Mr. Clark also exhibited several slides show- 
ing colonies of bryozoans and beautiful little cal- 
careous helices of serpula, on some fronds of a 
fucus. 

Dr. Gustaf Eisen, Professor of Zoology, Upsala, 
Sweden, a corresponding member, called attention 
to some minute worms of the OUgochseta, of the 
family TabificidcB, and exhibited some fine plates of 
beautiful drawings made by his skilful hand, repre- 
senting their anatomy. The worms were all found 
in California, near San Francisco, in the Sierra 
Nevadas, or in the redwood forests along the north- 
ern coast, all inhabiting pondv, lakes, or even clear 
running streams. Of said family, only five genera 
are known, viz: Tabifes, Psamorychtes, Phreatotrix, 
Limnodrillus, and ThelmatodriUus. Of those, all 
except Phreatotrix were found in California, and 
one, the ThelmatodriUus, was endemic to the waters 
of the higher Sierra Nevada. The Doctor called 
attention to some points in their anatomy, and 
pointed out some characters by which species and 
genera could easily be distinguished, as in the 
Oiigocbaeta generally no external characters are 
found and the species must be arranged according 
to the shape of their interior organs. As a genus 
characteristic, the snpraphargagial ganglion is of 
great value, but as to species characters the gene- 
rative organs were undoubtedly the best. The 
organs represented on the drawings were princi- 
pally the nervous system, the ovaries, the testes, 
the efferent ducts and the segmental organs, all 
exhibiting characteristic forms in the different spe- 
cies. The species described were Limnodrilus 
crinis mednsiB, Limnodrilus vejdoorkyi, Limnodrilus 
coralUnus, Tabifes mirabilis, Thelmotodrilus alpes- 
tris and Psamoryetes Californicas. Besides these, 
many new forms had lately been found, but many 
more yet were likely to occur in our stagnant ponds 
or rivers. The Doctor expressed his hope that the 
members of the Society, during their excursions. 
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would capture and preierve all mob worms found, 
and any oontribationi, howerer small, should be 
most thankfally appreciated. Nearly every large 
body of water contains one or seyeral new forms, 
and a perfect collection oonld only be broogbt up 
by a diligent search in different parts of the 
country. 

EZOHANaSB. 

Subscribers who have a surplus of interesting mi- 
croscopic material, or objects 4n any department of 
natural science, which they wish to exchange, may 
announce it. without charge, in this column. The 
following rules must be observed: 1. The privileffe 
of announcing an exchange is confined to suo- 
scrihers. 2. Exohakobb only will be admitted. 
Sales must be relegated to the advertising de- 

Srtment. 8. Each exchange will be limited to 
ree lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
careful about the address. 

Microscope wanted in exchange for a very excel- 
lent gold watch which cost $150. Address £. W., 
Box 1,875. New York P. O. 

Scales and skin of Anguilla vulgaris in exchange 
for other obleots. Address H. B. Hargreaves, Gar- 
nerville, Bockland County, N. Y. 

Living Ohara, in which the circulation can be 
viewed, in exchange for any interesting or good 
mounted object. Address Wflliam Beadlo, Gtamer- 
ville, Rockland County, N. Y. 

Wanted, slides of stained vegetable tissues in ex- 
change for anatomical preparations. Qeorge A. 
Piersol, 1,110 Spring Garden street, PhUadcdphia, 
Pa. 

Stained petal of Anemone patens and other vege- 
table Btaimngs, for other mounted objects. Address 
F. H., Drawer 35, Cherokee, Iowa. 

Wanted, a section cutter, in exchange for Ras- 
pairs simple microscope, rack adjustment, etc., etc. 
John Nicol, Worthington, Nobles County, Minn. 

Wanted, foraminifera, polvcystina and zoophites 
in exchange for histological preparations, crystals 
of herapathite and other crystals, various starches,* 
stained sections of old cypress stump from Cen- 
tennial, and other slides of interest. It. Hitchcock, 
8 Beekman Place, New York. 

Slides of fossil and recent Diatomaoee. etc. lists 
exchanged. E. Pennock, 806 FrankUn street, 
Philad^phia. 

Slides of Trichine spiralis, finely mounted, in 
exchange for anatomical or pathological mounted 
objects. Chas. Oaylord, M. D., Otsego, Allegan 
County, Mich. 

Slides of cuticle of larva of Macrosila Carolina, 
showing crystals, in exchange for other objects. 
£. A. Burdiok, Pension Office, Washington, D. C. 

Diatoms fiiom Coldwater, Mich., in exchange for 
other well-mounted objects. Address F. H. Boot, 
Coldwater, Mich. 

Palates of moUusea, a great varietv, mounted or 
unmounted, in exchange Tor mounted slides of in- 
teresting objects or good material C. M. Yoroe, 
164 Lake street, Cleveland, Ohio. 

Wanted, for specimen of bladder of oat, finely 
injected, other hijected pathological objects. J. T. 
Joslin, Newburgh, N. Y. 

Case of slgflB, and live fresh water animalcule, for 
any well-mounted specimen. Send slides to A. 
Hobart, Box 581, Penn Yan, Yates County, N. Y. 



Slides of Arachnoidiious Ehrenbergii, «fi tUu, on 
seaweed from Santa Cms, OaL, and AnlaoodiBcns 
Kittoni (transparent), for other mounted objects. 
C. Mason Kinne, No. 422 California street, San Fno- 
dsoo, CaL 

Wanted, a small piece of " Monterey stone," or a 
small quantity of the Diatomaoeous fossil depoiit 
fk-om any part of the Pacific coast. State what is 
wanted in return. F. F. Stanley, 40 Pearl street, 
Boston. 

Slides of spermatazoa of horse in exchange for 
any other well-mounted object. C. Blasdale, M. D., 
Jericho, Queens County, N. Y. 

Bermuda shell sand, composed entirely of foram- 
iniferal and other shells, with coralines and sponge 
spicules. Very interesting for low powers and 
opaque specimens. Address C. C. Memman, Boch- 
ester, N. Y. 

Specimens of the marbles^ gnnites and nunerali 
of Vermont, in exchange for western minerals, or 
good fossils; minerals and fossil woods firom the tu 
West specially desired. Dr. Hiram A. Cutting, 
State Geologist, Lunenburgh, Essex county, Yt. 

Wanted, in exchange for diatoms from northeni 
Wisconsin and Michigan, any well-mounted objecta; 
noarine diatoms preferred. W. H. Titus, M. D., 
Shawano, Wis. 

Slides of fine sand, consisting of quarts, garnet, 
magnetite, hornblende, etc., from oeaoh at Lake 
George, very beautiful, for other mounted objects. 
Wm. W. Gnffin, Lynn, Mass. 

For specimens of Comstock ores (15—25), or 
crystals of rare ohemicala for polariscqpe, mounted, 
send diatoms or foraminifera to F. H. Engels, H.D., 
Virginia, Nev. ' 

Wanted, well-mounted specimens, for slides of 
American Podura mounted whole, and scales of 
same. Address George W. Fries, Friendship, N. I. 

Very fine gold-bearing quartz from Oalifomia, for 
other well-mounted objects. S. B. Hatch, Box 355, 
Milford, " 



''Bough** material, or mounted slides of I^ke 
Superior Diatoms, for other mioroscopic objects. 
Dr. T. U. Planner, Springfield. Mo. 



BOOKS IVAHTBD. 



A set of the " Quarterly Journal of IGcroscopj." 

Balf s •* British Desmidie.** 

Dr. Fleming's book on ** Blood Stains in Criminal 
Trials "—Pittsburg, 1881. Also any other work oo 
detection of blood stains. 

Pritohard'slnftisoria. Edition of 1861. 

Bnmet, Manuel de Libraire. Last edition. 

Hassall'B •* Fresh Water Alga.** 

Smith's ** Synopsis of the British Diatomsosis.** 

Faraday's "Electrical Besearches.** 3 vols. 

"Botany of the SUte of New York." vol. L 

Holtzapfel's ** Mechanical Manipulation.'' 

Ehrenberg's "Mikro Geologie." 

Ehrenberg's ** Die InfnslonB Thlerohen.'' 

Williamson's Beoent Foraminifera. 

Pritchard & Goring's Works (any vols. ) 

Hook's " Miarographia." 

Carpenter on "Foraminifera." 

Address, stating price, (which must be loirv 
S.W., Post Offioe box 4,876. New York. 
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Certain Intra-Vascular Hairs. 



T the May meet- 
ing of the New 
Jersey State Mi- 
oroBoopioal Sooie- 
1y, thxongh the 
kindness of Prof. 
Samuel Look- 
wood, I had the 
pleasure of ex- 
amining a section 
of the petiole of 
Audnbon's Lily, 

recently disooY- 
eiedin Florida by Mrs. Mary Treat. Of the 
Doctor's preparation I have not the ef- 
frontery to write, except as I am compelled 
to aooonnt lor the roMfm cPeire for the fol- 
lowing. This pleasant little Joitbnaii of 
HioBosooFT is distinctiyely the property of 
the amatenr microscopists of the coontry, 
who are not supposed to have had even a 
little of everything under their instruments, 
otherwise I should hesitate to '^rush into 
print" with the simple tale I have to telL 
However, in the Doctor's section, imbedded 
in the cellular walls of the tubes, their rays 
glittering like gems in the flickering light 
of the gas flame, and extending far out into 
the Teasels, were numerous irregularly 
atellate bodies, which, on the first and su- 




perficial examination, I supposed to be 
raphides. 

Since that evening it has occurred to me 
that, as our common white water lily 
[Nymphaa odorata) is first cousin to the more 
aristocratic NymphoBa flava^ it was just pos- 
sible that similar radiating bodies might be 
found within ii A good specimen was ob- 
tained, while the ubiquitous small boy sat on 
the fence and inquired, * * What yer ketchin'. 
Mister?" and thrust his tongue in his 
cheek. A section rapidly made, a drop of 
glycerine hurriedly added (never mind the 
air-bubbles), the slide nervously slipped 
beneath the objective. Oh, what luck! 
there they are, sure enough, diamond stars 
sufficiently beautiful to make the young 
ladies throw up their hands, and cry, 
"Oh,myr 

That these charming figures are not 
raphides, a little micro-chemistry readily 
proves; acetic' add having' no appreciable 
effect, and nitric acid, after a contact of 
twenty-four hours, only adding a more yel- 
lowish tinge to their otherwise almost color- 
less condition; ergo^ for want of abetter 
name, we must call them vegetable hairs. 
But what are vegetable hairs, or any other 
kind, either, doing on the inside of a dosed 
tube, I should like to know ? 

In the ydlow pond lily {Nuphar advena)^ 
the same formations exist, but larger and 
much less delicate. In both these spedes 
of the NymphacesB every vascular part, 
pedunde, petiole, sepals, the ydns of the 
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leaf, even those of the still unezpAnded leaf 
beneath the water (Fig. 4), are abundantlj 
supplied with the hairs ananged in two 
ways. In a transverse section of the 
pednnde of NympJuta odoraia (Fig. 1), the 
body of the hidr is imbedded in the wall df 




Rg.l. 

the vessel, while the rays extend parallel, or 
at a small angle, with the coorse of the 
tnbe. The same arrangement also obtains 
in the petiole. In the pedonde (Fig. 2), as 
well as in the petiole (Fig. 3), of Nuphar 




Fig. 2. 

advene^ the hairs, larger and more robnst, 
are quite regularly placed at the intersec- 
tion of the cellular walls, the arms extend- 
ing themselves into the vessel at right an- 
""les with its general direction. In several 



inaftanoes I have noticed a perfect speoimsD 
apparently suspended in the centre of a 
small tnbe, the tips of the rays piercing the 
walls. They were probably dislocated by 
the edge of the razor. 




Fig. 8. 

Each haur is a hollow body with rays as 
hollow, and roughened as though sprinkled, 
by fairy fingers, with grains of crystal A 




transverse slice of the sepals of JV. odoraki 
will pass through them, and will well shov 
in situ how hollow-hearted they are. Exam- 
ined with polarisoope and selenite eyeiy 
section is brilliant. But of what use are 
these curious formations, so gracefully aiid 
beautifully fashioned, and so carefully hid- 
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den away? To belieye that they are of no 
service to the plants, that they have been 
created in vain, is impossible. Nature may 
be lavish, bat she is never careless. If we 
may judge from their position at the junc- 
tion of the walls of the vessels (Figs. 
% 3, 4,) and from the not infrequent in- 
stances (in the midrib, Fig. 4, and else- 
where) in which the rays extend one-half 
or even three-fourths the distance around 
the tube, it is at least possible that these 
stellate structures may be for the strength- 
ening of the long petioles, etc A still more 
interesting thought is one suggested by 
their arrangement within the peduncle and 
petiole of If, odoratcu Why may they not 
be absorbent glands ? Is not the supposition 
plausible? 

Lilies are abundant, razors are cheap, 
hands are steady, or should be, and nothing 
else but an objective of seventy or a hun 
dred diameters is needed to show a bit of 
beauty to make one almost involuntarily 
exclaim, "O Lord, how manifold are Thy 
works! in wisdom hast Thou made them all; 
the earth is fuU of Thy riches." A. 0. S. 

IVenUm, N. /., Juli/, 1877. 



The Siliceous Shelled BacillariaB or Dia- 
tomaceaB. 

( Oontirmedfrom page 99. ) 

v.— aBOOBAFHIOAIi DIBTRZBUTION. 

^HE general result, from a comparison 
-^ of the diatoms of different parts of 
the world was, that climatic circumstances 
have little influence on their production. 
With but few exceptions, it was found that 
the same, or at least, similar forms, occur 
almost everywhere in different regions of 
Europe, both towards the polbs, and towards 
the Equator; also in the direction of paral- 
lels, no remarkable change of forms has 
been met with. The reason of this may be 
that these little organisms need only a diort 
time for their growth, and that difference of 
temperature has little influence on their 
production. Thus, for instance, several of 
the Nai|icul8B live just as well in the hot 
waters of the Oarlsbad and Euganeian 



Springs, as in the cold waters of other 
regions, e. y., Navicula appendiculata, vir- 
idis, oblonga, arcus; Surirella striatula, etc. 
On the other hand, the cold mountain and 
glacier waters have certain and peculiar 
forms, which are not found in lower regions: 
e, g.,all those belonging to the genus Odon- 
tidium. The chemical composition of the 
waters exercises greater influence than the 
temperature on the production of certain 
forms. Marine species exhibit peculiarities 
which do not appear in fresh water forms, 
or at best but seldom. The sea forms are, 
in cross-section, larger; they are more 
firmly united, and witii stronger and more 
enduring frustnles. The Schizonemese are 
all marine, they are but feebly represented 
in fresh waters by the genus Enoyonema, 
which in turn is not found in the sea. Pure 
fresh water fonns, are the Eunotiese, Me- 
ridieie, Fragikriese, Oymbellese, and most 
of the Naviculese and QomphonemesB. Pure 
sea forms are the Licmophorese, StriateUesa, 
BiddulphisB and Schisonemen. TheMelo- 
sireae, Surirellese, Achnanthese, Tabillarieas, 
Coacinodisoeaa, and the rest, are found in 
the sea, as well as in salty, and fresh inland 
waters. 

If we cfensider each country with regard 
to its peculiar diatom forms, we find: 1. 
That the marine forms of New Holland 
resemble most those of tropical America. 
Peculiar to both is the genus Glimaco- 
sphenia; the other forms are found more or 
less on the coast of Europe. 2. To the 
inland waters of tropical America, the genus 
Terpsinoe is perhaps peculiar; yet the inland 
waters of Africa and tropical Asia are 
scarcely as yet examined. Fresh water 
forms from Egypt, which I had an oppor- 
tunity to examine, quite resembled those of 
our German waters. The forms also which 
have been found in the North African Chalk 
marls, are to a great extent found in oui^ 
waters. 8. The fresh water, and most 
likely also the sea forms of North America, 
closely agree with those of Europe in the 
genera, as well also as in the spedes. The 
few forms which I found on fresh and salt 
water plants ot Kamtschatka (€k>ccoiyi« 
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pedionluB, Synedra nlna, Gomphonema 
minntum, Melosira anriolialcea, Synedra 
gracilis), were those most common in En- 
rope. The few also which I obserred on 
the algsB from the Japanese and Gorean 
Seas, were just as little different from those 
met with on the European coast; they were 
Grammatophora marina, Synedra toyis, 
Oocooneis placentola. 

TI. — THB DIATOMS AS FARASITBS. 

As some forms of diatoms depend on the 
chemical composition of the waters, so do 
others on the existence of certain algsB, on 
which they live as parasites; yea, smaller 
diatoms are found eyen on larger ones, and 
Ehrenberg has called such, infusorial lice. 
To the latter class belongs Cymbella pedi- 
cuius (Tab. 6, Pig. viL,) which, however, is 
also found on other fresh water algsB, for 
instance Cladophora fraota (Tab. 5, Fig. 
viiL, 1), and Oedogonium oapillare. 

The CocconidecB come next to these; they 
are found mostly on the fine fibrous alg» of 
fresh and salt water (especially the genera 
Oladophora, Oeramiea, GaUithamnia and 
Polysiphonia) and cover them so densely 
that the algse cannot be recognized. Sim- 
ilar to the OocconidesB is the genus BpUhe- 
mia (Eunotia E., ex. p.,) most of the species 
of which are given on T. 5, Fig. xii. In 
the case of Achncmihea (Tab. 20), I have re- 
marked that some species are to be observed 
on certain algsB, and never met with on 
others, though I have had the opportunity 
to examine them from difierent regions. 
This is the case, e, g. with Aohnanthus sub- 
seesilis (Tab. 20, f. iv.,) which is seen only 
on Bhizodonium littoreum (Zygnemalit- 
toreum, Lgb.,) and Bhizodonium salinum, 
and Achnanthes salina is only found on 
Enteromorpha intestinalis. Afcshnanthes 
brevipes seems to prefer Polysiphonia, and 
A. longipes Oeraminm. On other species 
no sufficient observations have been made. 
MdoHra salina and the closely related M, 
concatenata, I have found especially on 
Enteromorpha intestinalis; the other spe- 



are seen on all submerged objects; the 
same is the case with Synedra and Diatoma, 
whose forms are found, not only on alg», 
but also on phanerogamic water plants, 
often in great numbers; and not seldom 
minute Synedrs are found sessile on the 
larger. 

The large marine algsB, e. g. Sphnero- 
coccus, Ohondrus, Chondria, Puous, Lam- 
inaria, and the like, are seldom garnished 
with diatoms; only in rare cases Synedrse 
are found on them. The genera Gocco- 
nema, Gk>mphonema, Podosphenia, Rhipi- 
dophora, Licmophora, Grammatophon, 
Podosira, Striatelia, Bhabdonema, Hyalo- 
sira, Isthmia, and Amphitetras, live alto- 
gether as parasites on the thin-threaded 
conferva-like algse, and seem not to be lim- 
ited either to single species or genera. 



vn. 



SXAHINATION OF DIATOMS. 



In examining diatoms, one has to obserre 
whether they are free or attached, or 
whether they live in a covering, the latter 
not uncommon, especially in sea forms; and 
then, one has to observe again the stniotaie 
of the oovering. The diatom body itself 
often exhibits different forms according to 
the position in which we see it One hasi 
therefore, if these different positions do not 
offer themselves, to try to turn the little 
diatom body by moving the water (which 
can be done by blowing with the month on 
the slide during the observation.) If the 
dimensions of the planes are not very dif- 
ferent, the turning is easy, but if two op- 
posite planes are developed in breadth more 
than the others, the turning is more difficult 
In living spedmens, the observation of dif- 
ferent sides is earner than in dead, and 
especially dried ones. If possible, how- 
ever, living forms should be observed, as 
well as those in a dead state. The arrange- 
ment of the inner soft parts can only be 
distinctly examined in living spedmenB; 
but the structure of the f mstnies is only to 
be dearly recognized when the inner parts 
have been destroyed by glowing heat or 



oies, 



particularly those of fresh water, | otherwise, because these of tentimes conceal 
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the fine, delicate markings, Btripes and 
openings of the fnistnle. For this purpose 
it is best to spread little quantities of the 
bodies to be examined on a small plate of 
mica, with some water, very equally and 
thinly, and then to heat the mass on the 
Kttle plate over a spirit lamp. * No stronger 
heat must be used than is just necessary to 
destroy the inner parts, which is always very 
quickly done. If the heat is excessive and 
prolonged, the frustules are often distorted, 
or become indistinct or fused, especially 
when they are sessile on algse, whose ashes 
(potassa in fresh, and soda in marine algse,) 
helps the melting together. When, as in 
the genera Schizonema, Micromega and 
others, the little bodies are embedded in a 
considerable quantity of organic matter, 
which, after the burning, always furnishes 
uhes that act readily on the frustule. If 
these ashes be in great quantity, or the pro- 
portion of soda be considerable, the organic 
matter can be destroyed by concentrated sul- 
phuric acid.f 

Many frustules, which in the fiving con- 
dition appear quite smooth, show after the 
heating more or less distinct furrows, lines, 
stripes, points, or other markings, which 
cannot be seen, or are less distinctly seen, 
on the liying organism. The heating just 
mentioned has, in addition to the advantage 
which it furnishes for the better examina- 
tion, also this, that by it a true diatom can 
be easily and decidedly distinguished from 
other similar bodies, especially the desmids, 
which often have much similarity to dia- 
toms, sinoe the desmids are destroyed by 
the heat. 

To be continued. 



*0n6 need scAroel. 
magi not be salt or hard, and therefore repeated 



to remark that the water 
trd. and therefore repeateci 
nwhiD^B in rain or distilled water are neceBsary. 
A thin lion plate supporting a bit of thin glass, the 
utter haying the diatoms on it, maj be heated red 
hot, or until the diatoms, which on first heating be- 
come blaok, are again whitened.— IVans, 

fBoilinff hi snlphnrio aeid {care being taken that 
^ aicoholremaint in the water in which the diatoms 
may have been kept) until the mass chars, and then 
a«>PPing in powdered chlorate of potassa, while the 
»cid is boilfiig, wlU remove all the carbon, and 
bleach the diatoms thoroughly. The floconlent 
matter, if present, may be removed by careful diges- 
uon h) a cold anmioniaor potassa solution.— 2Vaiis. 



The Examination of Objectives. 

BT BBNsn aTnn>iiA.0H, 

rpHE quality of each objective depends 
-^ upon: A, the degree to which the 
oorrection of the spherical aberration has 
been carried; B, the degree to which the 
correction of the chromatic aberration has 
been carried; 0, the angle of aperture; D, 
the working distance; E, the centering; F, 
the power of transmitting light. 

Each of the two aberrations sub-divides 
again in throe parts, viz.. A, the spherical, 
into, 1, the general spherical aberration, re* 
suiting from the fact that the rays, passing 
from any one point of the object through 
the objective, do not reunite in one point, 
the point of union for the peripheral rays 
lying nearer the objective than the one for 
the central rays. 2. The so-called distor- 
tion, which occurs when the rays come 
from any one point outside of the axis 
(sideways), and, passing througl^ the ob- 
jective, do not reunite in one point. This 
is due to faulty construction of the objec- 
tive. 8. The spherical aberration of the 
higher order. 

The chromatic aberration (6) subdivides 
into: 1. The general chromatic aberration 
arising from the fact that the different col- 
ored rays have, on account of their varying 
refrangibility different foci. 2. The aber- 
rations of the higher order, manifesting 
itself when the central part is still under- 
corrected, while the parts near the edges 
are already over-corrected. 3. The distor- 
tion of colors, arising when only the col- 
ored rays coming out of the axis reunite in 
one point, but not those coming from a 
point lying outside of the axis (sideways), 
which is the consequence of a faulty con* 
struction of the objective. 

Al is, when present, most easily recog- 
nized in powerful objectives, especially im- 
mersion objectives, by observing therewith 
objects with fine Hnes, for instance, the P. 
angtdatum, as the lines of these appear to^ 
be not exactly in the plane of the outlines 
of the object, but somewhat below, so that, 
after the outlines have been sharply de- 
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fined, the objective has to be approached 
somewhat to the object by meaxis of the fine 
adjustment, to bring oat the lines in the 
sharpest manner. If, however, it is neces- 
sary for the same purpose to move the ob- 
jective further off, spherical over-correction 
is present. This test is applicable with 
more or less difficulty to aU objectives, and 
with all such objects which show fine lines 
on the surface. 

A2. This defect is known to be present 
when the object, appearing at the edge of 
the field of view, appears poorly defined, 
and in such a way as if a number of images 
seemed to lie one above the other, but dis- 
placed in the direction of the centre. 

A3. The spherical aberration of the 
higher order can only be measured by the 
•defining power of the objective. It will be 
the less, the more the general aberration has 
been corrected by means of the Jront lens 
(consequently also by immersion), instead of 
by a corresponding form of the fiint glass 
lens, as that part of the correction of the 
aberration affected by the former method 
leaves no aberrations of the higher order, 
which latter is always the case for that part 
of the aberration which is coirected by a 
corresponding form of the fiint glass lenses. 
Bl. The general chromatic aberration 
becomes apparent, if the object, when 
slowly moved out of the focus appears with 
blue or orange colored borders, these bor- 
ders appearing blue when the distance be- 
tween the objective and the object is in- 
creased, orange when lessened. If, how- 
ever, these colors appear ixh. reversed order, 
that is, if the edges are bordered with 
orange when the distance between the ob- 
jective and the object is increased, and blue 
when it is decreased, then the objective is 
over-corrected. It is properly corrected 
when, on moving the object away from the 
objective faint yellow-green, and on ap- 
proaching faint violet borders appear (sec- 
ondary spectrum.) 

B2. The chromatic aberration of the 
higher order is recognizable in this way, 
that with oblique illumination, that side of 
the object-image which ta turned away from 



the illuminating mirror, shows a lively 
orange border, while the other side shows a 
lively blue border. It is not present if, io 
place of the first named color there appean 
a faint yellow-green, in place of the lasl 
one a faint violet. It is the less, the more 
the general chromatic aberration has been 
corrected by thickening the front lens (or 
by immersion) instead of by a correspond- 
ing form of the fiint-glaas lenses. In 
fact, the thicker the front lens of an objec- 
tive the less the negative a(5tion of the 
fiint-lens is necessary to remove the color 
phenomena. That part of the correction of 
the chromatic aberrations which is effected 
by the thickening of the front leps is per- 
fect, and leaves no aberrations of the higher 
order, and no secondary spectrum. 

Bd. The distortion of color is a consequence 
of faulty chromatic symmetry of the objec- 
tive. It can be recognized by this, that 
with Uie correct achromatism of the image 
in the middle of the field, the image on the 
edge thereof has on the side turned towards 
the centne a blue, on the other side an 
orange-colored border; or it may be in re- 
versed order, an orange-colored border on 
the side towards the centre, and a blue one 
on the other side. In the first case the 
chromatic aberration of the objective is pie- 
ponderatingly corrected by that half of it 
which lies above the plane of the equifalent 
lens of the objective; in the latter case there- 
verse. If, however, these corrections are ac- 
curately distributed in the objective, that ie, 
tf each one of the two halves of the objective 
have an equal share of it, or, in other words, 
if the objective is chromatically symmetric, 
then the image on the edge of the field will 
appear just as colorless as the one sitoated 
in the middle. If, then, the spherical dii- 
tortion (A2) is also removed,, the image on 
the edge of the field will appear qaite 
sharply defined. Witih powerful objectiTes 
of large angles of aperture, the latter cauDot 
be perfectly accomplished, as perfect spheric 
symmetry is imposible in such a case. 

G. The angle of aperture must be ascer- 
tained by actual measurement. The en- 
largement of the angle of aperture of ^7 
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oneobjeotiye may be effected by merely 
enlarging the diameters of the several 
lenses oomposing it, while retaining their 
corvatnres. But with this enlargement all 
aberrations and their distnrbii^ effects in- 
crease in a triplicate ratio to the apertnre. 
The larger angle of apertnre is consequently 
of value only in case the aberrations have 
been corrected in corresponding ratio, and 
in a higher degree, so that the disturbing 
inflaences thereof are not greater than in an 
objective with a smaller angle of aperture. 
But as the aberrations in the objective of 
smaller aperture have been corrected, as far 
as this can be done by means of form of the 
flint-glass lenses, the increased aberration 
of the enlarged aperture can only be de 
creased by correcting a part of the aberra- 
tions in the pure way, by thickening the 
front lens, instead of correspondingly form- 
ing the flint-glass lenses, and as upon the 
former depends the working distance, D, 
the latter is conditioned by the angle of 
aperture, and higher correction of the aber- 
rations required in consequence. 

Perfect centering, E, shows itself in this 
way, that the growing indistinctness of the 
outlines, and the indistinct expansion of the 
image when the latter is moved out of the 
focus takes place altogether eqaally over the 
whole surface, and appears quite concen- 
tric. If, under these circumstances, phe- 
nomena of a sidewards displacement ap- 
pear, the centering of the lenses is imper- 
fect. 

The power 6f an objective to transmit 
light (F) is not dependent merely on the 
size of the angle of aperture, but tAao on the 
number of refracting surfaces, and the 
clearness and polish of the lenses. The 
fewer surfaces the greater the power of 
transmitting light. 

Whether the lenses are dear and well 
polished, can easily be ascertained by look- 
ing with a good magnifier (the focus of 
which is a little longer than the distance of 
the rear lens from the rear end of the set- 
ting) through the rear end of the objective, 
turning the front end towards the light. 
Thus dl the surfaces can be brought easily 



into the focus of the magnifier in succes- 
sion, and the smallest particle of dust rest- 
ing on them can be seen. 

The resolving power of an objective does 
not depend exclusively on the sisse of its 
angle of aperture, but just as much on the 
degree of correction of the aberrations, 
especially those of the higher order. 

The enlargement of the angle of aperture 
would entirely fail to accomplish its aim, 
that is, to increase the resolving power,i 
the degree of correction of the aberrations 
were not heightened at the same time, and 
in the same proportion. The best means to 
attain this latter purpose consists, however, 
in the thickening of the front lens, and 
consequent shortening of the working dis- 
tance, as I have clearly demonstrated in my 
theoretical description of my new con- 
denser (this journal, Yol. U, p. 46). 

The short working distance of an objec- 
tive of the highest resolving power is by no 
means a condition of the size of its angle 
of aperture, as is often believed to be the 
case, for with equal sized angles of aperture 
a great difference in the working distance is 
possible. The beet correction of the aber- 
rations, essential to attain the highest 
results, demands short working distance. 

It follows from the above that with a dry 
objective the maximum performance re- 
quires the minimum of working distance. 
The immersion system is nothing more than 
a substitute for the extreme thickness of 
the front lens, formed by a corresponding 
stratum of water, to gain with the highest 
possible performance a tolerable working 
distance. 

In my one-fifth dry objective, the work- 
ing distance has been fixed at a sufficient 
length for convenient use, and a corre- 
sponding part of its resolving power has 
been sacrificed for this purpose. The one- 
sixth, however, is constructed as a dry 
objective of highest resolving power, with 
corresponding sacrifice of working distance. 
I can make any desired variation between 
these two objectives. But I find it impos- 
sible to constructa dry objective having, with 
equal performance of the one-sixth, a greater 
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working distance than it has. I am not in- 
fonned whether other optioianB have sno- 
oeeded in attaining snoh a result, bat my 
moderate theoretieal knowledge leads me to 
regard this as impossible, and attentive as I 
have always been to disooyer whether others 
have snooeeded in a higher degree than my- 
self to onite these two qualities, I have, by 
observing the performances of others, only 
found a confirmation of my own theoretical 
views in this respect. I should feel very 
grateful to be shown a dry objective, which, 
with equal performance and equal magnify- 
ing power, exceeds my one-sixth in working 
distance. 



■ • * 

Angular Aperture and Central illumin- 
ation. 

IN my reply to Prof. R, Hitchcock, re- 
printed in the August number of this 
journal, I endeavored to respond to his 
courteous request. My positions had been 
placed fairly before the public for years, 
and I was, for the nonce, content in main- 
taining silence, feeUng assured that when 
attention should be thoroughly aroused as 
to the claims of high-angled glasses, that I 
would be better understood. I think I can 
to-day safely assert that my expectations 
have been realized, and to a greater extent 
than I had any reason to anticipate. 

Prof. Hitchcock has done me the honor 
of an extended reply in the September num- 
ber of this journal It is noticeable that he 
still preserves the same courteous bearing 
which characterized his previous paper; 
indeed he pays me a compliment ("We have 
his plain statements, and we accept*" etc., 
p. 110). All this, as an index of his good 
nature, is very acceptable. 

Nevertheless, be it remembered that it 
has been no part of my purpose to obtain 
acceptance per se of my positions. On the 
contrary it has been my earnest endeavor to 
excite attention, and to induce my readers 
to experiment for themselves. Hence the 
results of my tedious and protracted experi- 
ence with the duplex lenses were printed in 
forcible terms (heterodox as they most have 



seemed to many), allowing no loop-hole for 
retraction or qualification on my part 
Hence it was, too, that I requested Prof. 
Hitchcock to repeat some of my experi- 
ments; Prof. H. is compelled to decline, 
because he has not the objectives at com- 
mand. This I sincerely regret. 

Premising that my time is f uUy occupied, 
and that it will be impossible to reply 
directly to Prof. Hitchcock's last^ and inter- 
esting paper, I proceed to offer a few 
thoughts suggested by the same. 

First, what, in common parlance, consti- 
tutes a high-angled objective? I think I 
understand Prof. Hitchcock— perhaps noi- 
let us see. It may be that in arriving at a 
mutual understanding on this point, we 
may get, generally, nearer coinddenoe. 
Now, most observers associate with the 
term *' high-angled objectives," some great 
great display of figures. Thus, 175°, 
178% or the "impossible" 180% Others 
might go still further, turning the 180° cor- 
ner, and thus revel in the balsam angles, 
say, up to 100® or higher. Such are not 
exactly my own notions. 

I regard as high-angled, all objectives 
from a 4-inoh to a l-75th, having respect- 
ively the highest possible attainable ape^ 
ture. If this definition be accepted, then 
it occurs that what was known as a higli- 
angled 1-lOth of 180° ten years ago, would 
now be classed as a medium-angled glass, 
and further, that an inch objective of ^^ 
would take rank as a high-angled glass, and 
to the latter class of objectives do I refer 
as giving me the best results for any and all 
work, selecting from this class of objectiTes 
the one best adapted for the work in hand. 
Let me illustrate by selecting a case that I 
almost daily have in practice— to wit: 

Suppose, for instance, I am n^aldng pre- 
parations, say, of malignant growths (notice 
that this is not a diatom), it would doubt- 
less be desirable first to make a preliminary 
examination. I should, from the hig^' 
angled class of objectives, select the abore 
named inch of 45°. Why? 

First. Because it has large working dis- 
tance, which is not disturbed by high eye- 
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piecing. lam also enabled to bring the 
mirror aboTe the stage, and thus easily oon- 
denae light on the ol^eot; and farther, the 
working distance is so large that liftle 
obanges in the same do not distorb the ob- 
ject to snch an objectionable extent as wonld 
ooonr had a higher power been selected. 

Second. Becanse this inch will show me 
etraotore up to 30,000 lines to the inch. It 
will not only bear the l-4th solid eye-piece, 
but will give with it added force of defin- 
ition, with increased ampHfication. 

Third (Besnlt of first and second). Be- 
canse of 1^ glasses I have ever handled, I 
can get the most work (I have in hand) out 
of it. For instance, its large reach, dne to 
its working distance (the so-called penetra- 
tion), enables me to fooos through the dif- 
ferent planes of the object, while the entire 
epedmen remains fairly in view. I am 
further enabled to search through my 
monnt, with the least danger of allowing 
important structural elements to escape my 
attention — an important item. 

Now, should such preliminary examina- 
tion suggest the presence of structure 
calling for an objective capable of recog- 
nizing lines 100,000 to the inch; the inch of 
45° would be removed, and a l-6th, having 
the widest aperture known, and working 
distance of one fiftieth of an inch, substi- 
tnted. With this superior defining glass I 
have still working distance enough toil- 
laminate my object by condensing sunlight 
on top of the cover, thus securing exquisite 
definition under amplifications of more than 
^,000 diameters. Here, again, with said 
l-6th, I get better work than I can with any 
other style of glass. 

Again, should it be desirable to croas- 
qnestion my specimen still closer, it would 
become necessary to remove the l-6th and 
substitute a bran-new 1-lOth not yet a 
month old, the masterpiece of a young 
American optician. This 1-lOth has also 
the widest aperture known, combining still 
more exquisite definition with sufficient 
working distance to allow the use of sun- 
light as above named, while its glorious 
performances by central light eclipse, yea. 



distance the work of any low-angled glass 
extant, this beyond the ghost of a doubt 
(And right here I beg Prof. Hitchcock to be 
lenient, and to allow me a little margin; it's 
hard to keep cool over the central-light per- 
formance of this new l^lOth.) But, with 
the employment of this 1-lOth, we get into 
tolerably close quarters, the *' difficulty of 
working " is enhanced. It won't do to put 
the screw-collar somewhere between " zero *' 
and somewhere else. And then, too, there 
has got to be a good deal of that " handling " 
attended to that Prof . H. says will do so 
well to talk about before an audience. 
Prof. Hitchcock here applies the great 
American question, and asks if all this 
bother will pay. I reply, «* Tea, verilyl" 

I shall be very grateful if Prof. Hitchcock 
will point me to glasses that will take the 
place of those above mentioned. It has so 
happened that those who have thus far 
undertaken this task (and some have trav- 
eled hundreds of miles to accomplish it) 
have resigned their previous ideas in my 
favor. In fact, I have scores of friends 
made in just this kind of a way, and I hope 
to add Prof. H. to the list. 

Having thus given my ideas as to the 
nature and performance of high-angled 
objectives, I beg to add that I see no neces- 
sity for backing down from my original 
statements, although challenged by Prof. 
H. On the contrary, the advent of the new 
1-lOth serves to clinch the nail that I had 
previously well driven home with the 
duplex. And I now place again on record 
my deep-seated convictions that the use of 
such lenses as I have described will be of 
the greatest use in histological observations. 

Prof. Hitchcock's remarkable statement 
that "much of the very best class of work is 
being done with second-class lenses," is, I 
fear, a slip of the pen. I, for one, cer- 
tainly cannot agree with him, even if so be, 
that I am found in a " minority." 

Prof. Hitchcock has, I fear, found out my 
weak side, and punches me sorely with 
Helmholtz's formulas. He has got things 
nicely tabulated, to show at a glance just 
what can be done and what can't Now, I 
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own up that of aU the annoying things on 
fiiiB mundane sphere (to me), these oon- 
foonded tables take the lead. Yeats after 
others, as well as myself, saw the mne- 
teenth Nobert band as dearly as we saw 
anything, came the tables to prove that the 
thing was au ntter impossibility! It was 
noticeable too that, year after year, the 
tables got changed, in fact, improved, to 
approximate more closely to the facts. 
Verb, sap. 

Again, Mr. Hitchcock informs ns that 
" to attain the best possible results fh>m an 
objective, the angle of the illuminating 
pencil must be the same as the angular 
aperture of the objective." This, he says, 
is the " chosen ground " for any, lens. 

To put it mildly, this is another most re- 
markable statement I dismiss it with the 
remark that my own experience teaches me 
that such manipulation would defeat ninety 
low angled glasses out of the hundred. He 
also, referring to my exhibition of the 
Nineteenth Nobert band, with the verti- 
cal illuminator, suggests the employment of 
a diaphragm to the back lens, predicting 
that the resolutiou would *' doubtless be 
greatly improved." I had already tried the 
experiment (and scores of others) ; the result 
was nil 

Prof. Hitchcock further says that "Prof. 
Smith has not taught us anything new 
about objectives." Well, doubtless a little 
setting back of this kind will be of benefit 
to me, and may prevent the growth of undue 
conceit. I confess, that I really did * enter- 
tain the notion that some of my "shows" 
before the Dunkirk Microscopical Society 
were novel For instance, the exhibition of 
the Nobert 19th band as an opaque object; 
ditto, the showing of 80,000 lines to the inch 
with an inch objective, and under an ampli- 
fication of 740 diameters, etc. 

It was my intention to pass over one or 
two points presented by Prof. Hitchcock, 
but fearing that silence may be miscon- 
strued, a word or two may not be amiss. 
Prof. Hitchcock does not deny that Dr. Car- 
penter has lateii/ (note that point) given his 
unqualified endorsement to the superiority 



of the duplex glasses, but he adds, " so does 
everybody else." This, too, must be an- 
other dip of the pen, for it is all, yea, 
more than I have daimed, for at the date 
of my Dunkirk lecture, the daims of the 
duplex were not admitted by everybody. 
During the past four years I have, myselft 
recdved hundreds of letters tem as many 
sceptics 

Prof. Hitchcock states that he was taken 
" a little by surprise " by my claim that the 
" very best work of the duplex is seen by 
central light," and with singular tact allows 
the UMe/ad to remain intact. This Ib too 
bad, for right here I expected the thiokoit 
of the fight. It was, in fact, "my dhosen 
ground." Prof. H. is too much for me on 
tactics! 

In this connection, I beg the reader to 
bear in mind that while Prof. H. admitted 
the superiority of wide angles for the reso- 
lution of "diatoms and Nobert's test- 
plates," he nevertheless hdd that this did 
not support my view that high angles are 
"universally preferable," (see this jonmat 
May, 1877). To meet this point, I stated 
in my response (thia joi$nal» Aug., 1877,) 
that I had not omitted such tests as aie 
generally conddered "chosen ground" for 
small apertures, t. e,i what is generally un- 
derstood and accepted as dead central il- 
lumination; and further, that among other 
tests I selected Navicula (xngttlcUa illnmin- 
ated by centrd light, because such resolu- 
tion had been publidy declared impossible. 
In reply Prof. H kindly admits, and in 
complimentary terms, all that I had ddmed 
as to central light work, and he frankly 
adds, " they are just what we would natur- 
ally expect a priori,*' Having made this 
full admisdon. Prof. H seems to repent a 
little, and reverts to the subject again (page 
112), still yielding that the high angles are 
superior, both with oblique or oentrd illom- 
ination, btU/or resolutions only, because, he 
says, the low angles have the greater pene- 
tration. The nature of this, his reddoal 
error, is manifestly indicated in the present 
paper. Less than "two hours over the 
tube" would convince Prof. Hitchcock that 
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"the very best perfonnanoe (penetration, 
depth of loons, reaoh, or ^hat not inolnded) 
ifl seen by central light. I again invite in- 
vestigation. The passage from Frey was 
original with Dr. Carpenter ten years ago. 
I have no objection to nrge. 

A word, and let it be with dne respect to 
Dr. Carpenter. His advanced age and fail- 
ing eyesight, together with his many duties 
and cares, forbid that he should continue to 
be the authority he has been in the past 
Singularly enough, the doctrines advanced 
by Dr. Carpenter twelve years ago are still 
endorsed by many to-day. This operates 
as a brake to the wheel of progress; surely 
Dr. C. is not to blame. Mr. Hitchcock asks 
if Dr. C. has changed his opinion since the 
fifth edition of his work; in reply, I can 
say that the latest information I have bear- 
ing on this point is this; about eighteen 
months since a friend of mine was in Lon- 
don attending medical lectures. He sought 
Dr. t3arpenter*s advice as to objectives; Dr. 
C. advised him to go home and purchase 
the duplex, and my friend did so purchase. 
Be all this as it may, while I entertain the 
highest respect and admiration for his 
medical and scientific attainments — ^his life 
of unceasing toil in his profession — ^I can- 
not, and for the reasons presented, attach 
importance to Dr. Carpenter's endorsement 
of the duplex glasses. In other words, I 
should prefer the testimony of American 
experts. 

To resume, Mr. Hitchcock further says 
that " two hours over the tube " has demon- 
strated something, he don't say exactly 
what. At any rate he volunteers his thanks, 
which I joyfully accept. I should have 
said that "two hours join&y over the 
tube" would demonstrate more than vol- 
umes of print. I hope yet to enjoy such a 
tete-a-Me with friend EUtchcock, and promise 
in advance to delight him with the new 
wide-angled 1-lOth before referred to. The 
new glass, too, confirms in a truly practical 
manner the positions I have heretofore 
taken in print 

In conclusion, I have again to thank 
Prof. Hitchcock for his good natured review 



of my previous article, and hope that he 
will find nothing in this hastily written 
article objectionable. 

J. Edwabds Smith. 
Hbmeopathie Hoapital OoUege, Cleveland, 0., 
8epL, 1877. 

* • * 

The Brewer's Microscope. 

THE souring of ale is due to the action 
of various organisms of fermentation 
and putrefaction, the germs of which are 
almost continuously floating about in the 
atmosphere. Through the employment of 
a contaminated yeast for fermentation, and 
through undeanness of utensils and bad 
water supply, these organisms multiply and 
increase in the suitable medium, and we 
may, with Pasteur, attribute all the " mal- 
adies of beer" to their action. One of the 
most active of these organisms, and one 
most commonly found in beer, is the lactic 
ferment, Penicillium glauoum, and this or- 
ganism not only has the power of turning 
milk sour by the formation of lactic acid, 
but also, if propagated in beer wort, will 
turn that sour. In fact, when lactic fer- 
ment is developed it is often more rapid in 
its action than alcoholic fermentation, and 
shorter than the ordinary process; and in 
cases of the production of lactic ferment in 
the presence of alcoholic, the predominance 
of one or other organism, and conse- 
quently of its effects, depends on the com- 
position of the medium, and on the neutral 
state of the liquid. The lactic ferment has 
the appearance of small globules, or short 
joints, either isolated or in a mass, forming 
flakes resembling those of certain amor- 
phous precipitates. If we examine a drop 
of beer containing this organism, we shall 
see a long eel-like organism, tossing aside 
any yeast cells with which it may happen 
to come into contact, and wriggling more or 
less rapidly across the microscopic field. A 
person who may be familiar with one sam- 
ple of this organism (which from its motions 
receives the name of " Yibrio ") soon de- 
tects numbers of them. It is those and 
other analogous organisms which, by de- 
composing the saccharine constituents of 
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the beer render it boot. Bat probably we 
shall find on oarefol examination shorter 
organisms, sometimes associated with Vib- 
rios, sometimes alone, and often very aotive 
in their motions. These are also the agents 
of acidity and putrefaction, and are called 
" Bacteria," but under this common name 
are grouped organisms exhibiting grave 
specific differences. Keep them and their 
germs from beer, or any other organic sub- 
stance, and they will never turn add or 
putrefy. When we consider the manner in 
which the atmospheric germs are propo- 
gated and increase, when in a suitable me- 
dium, and what changes are wrought by the 
vital activity of- these minute plants, we 
cannot but consider that it is a case of in- 
fection, caused by dirt and undeanness, 
and more often from contaminated water. 
Now, on what does the well-ascertained 
power of a water to produce disease depend? 
What confers on it its destructive and 
lethal power? , The answer is not so dear 
as we could wish— still it is a fact that 
waters which have been proved to give rise 
to disease are those in which the organic or 
albuminoid matters and their derivatives 
most abound; and it cannot be questioned 
but that the power of water to disseminate 
disease arises in most cases from the fact of 
that water containing the "materies 
morbi"— possibly the germs of the disease 
itself. And in like manner the power of a 
water to produce disease in beer arises in 
identically the same manner, from the fact 
that it contains not only the organisms, 
which are probably killed on boiling in the 
copper, but the germs of these injurious 
ferments, which can withstand prolonged 
boiling, and which eventually are converted 
into the active organism. A contaminated 
water must produce unsound ale, no matter 
about the time of boiling, because Prof. 
Tyndallhas lately shown that it requires 
hours of continual ebullition to thoroughly 
sterilize an organic fluid, and he also found 
that the mere fact of raising the liquid to 
the boiling temperature for one minute 
only, every four or five hours, more effec- 
tually sterilized the liquid than continued 



boiling, because in the former case the 
germs were killed as fast as they were 
hatched, if we might so term it, whereas in 
the latter case only the mature organisms 
were killed, leaving in the liquid germs of 
various stages of devdopment, ready to 
form the full-grown organisms at the proper 
time. So we see that if we use bad water 
we produce bad beer, and this is why the 
Burton ales are made to keep so long, not 
particularly that they are better brewers, or 
employ better materials, but that they are 
more fortunately placed than any other 
brewers, in that they have a water supply 
entirely free from organic contamination, 
and not only that, but the water has in solu- 
tion various valuable inorganic salts which 
materially help in the production of a fine- 
flavored ale. But'then we may have the 
very best and purest water supply, and yet, 
through neglect of the ferment employed, 
fail to produce a sound and good ale. If 
we allow the temperature of fermentation 
to exceed certain limits, then the atmo- 
spheric germs will more actively thrive and 
propagate in the liquid, while on the other 
hand, if we take measures to control and 
check the rise in temperature then we pre- 
vent the injurious action of these germs 
from the atmosphere. When once we allow 
our yeast to become contaminated, through 
negligence or otherwise, then we shall con- 
tinue to go on from bad to worse until at 
iast we are thoroughly out of order, the ale 
unsound, and probably the brewer is dis- 
missed, but without materially making any 
improvement in the artide unless the yeast 
IB changed and the plant thoroughly over- 
hauled. This will not happen if the brewer 
has some knowledge of the sdenoe of brew- 
ing, because if he has a bad supply of 
water, he will, by boiling and the use of 
effident filters, so purify the water as to 
make it far less injurious than it would 
otherwise be. He will also be fully aware 
of the dangers attending high fermentation 
heats, and undeanliness in the plant, and 
he will continually examine his yeast micro- 
scopically, to see if it be sound, and fit to 
produce a healthy and good fermentation. 
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'Bat then the question is — ^What oonsti- 
tates a snitable miorosoope for a brewer's 
use? Well, what we require is a first-rate 
instrument at the lowest price possible with 
ezoellenoe of worlrmanship; and onoe for all 
I would impress upon all intending to pur- 
chase a miorosoope to prooure a binocular 
instrument, if their means will allow; for 
in spite of a good deal of nonsense which 
has been written on the subject, there is, in 
my opinion, no doubt of the advantage in 
possessing the binocular arrangement I 
may also remark that I use for my own 
work Grouch's stand and objectiyes, and 
must say that for excellence of workman 
ship, combined with lowness in price, his 
microscopes are not to be surpassed. From 
practical experience, therefore, I would ad- 
vise an intending purchaser (being a brewer) 
to get, if possible, one of Crouches binocular 
''Student's" microscopes, price £11 lis., 
and this amount will cover the cost of all 
the apparatus necessary to commence with. 
If the above is too expensive, I should re- 
commend the Educational microscope of 
the same maker, which will not exceed £6 
in cost, and will be really efficient in the 
examination of yeast. The power necessary 
to employ for yeast examination should not 
be lower than Grouch's one-flfth in 100°, 
and may be much more conveniently one- 
eighth in 120''. For ordinary work I prefer 
to use the one-fifth objective and No. 3 
eye-piece, with a Webster's condenser; and 
this will generaUy prove to be the most use< 
fnl arrangement unless anything very special 
has to be made out, when the one-eighth 
may be substituted for the one-fifth objec- 
tive. The necessary apparatus for a brew- 
er's use is not very great — all that is really 
required being the stand with 1-inch and 
one-fifth inch objectives, eye-pieces, two of 
No. 1, and one of No. 3, Webster's achrom- 
atic condenser, a few glass slides, half- 
ounce covering glasses, and dipping tubes. 
If we have sufficient money to spare we may 
conveniently add polarizing apparatus, neu- 
tral tint camera lucida — eye-piece and stage 
micrometers. 
Having purchased our instrument, the 



next thing is to use it, and the way to pro- 
ceed is as follows: Screw on the one-fifth 
objective to the stand, and adjust the collar 
for thickness of covering glass. I always 
use covering glasses having exactly the same 
thickness, so that when I have (as I very 
often do) to examine from twenty to thirty 
samples of yeast in an evening, I do not 
require to waste time in re-adjusting the 
collar. Fit in the No. 8 eye-piece, shift the 
prism of the binocular arrangement about a 
quarter of an inch, and the microscope then 
becomes a monocular one. Then fit the 
condenser in the proper position under the 
stage, and arrange the concave minor so as 
to throw plenty of light equally over the 
field. I always arrange to have plenty of 
light at commencing, and then by means of 
the stops in the diaphragm under the con- 
denser, I moderate the full force of the 
light so as not to have it too powerful, for 
if we have too white and powerful a light, 
many of the Bacteria will probably not be 
seen, although when using so deep an eye- 
piece as No. 8 it generally requires plenty 
of light Of course this is soon learned by 
practice, but I may remark that as a rule 
beginners generally err in having too strong 
a light rather than too little. Well, then, 
having ammged as described, we next pro- 
ceed to prepare our yeast-slide. A clean 
glass slide is taken, and also a perfectly 
dean covering glass, and then about two 
drops of clean fresh tap water is placed in 
the centre of the glass ^^^de, (I advise the 
use of tap water, because generally with 
good town supplies there is not so much 
liability of its containing Bacteria as dis- 
tilled water. Borne distilled water that I 
have examined, and which had become 
rather old, was quite full of Vibrios and 
Bacteria in active life.) We then stir our 
yeast well, and with the end of a* needle 
take up the slightest speck of it, and add it 
to the water on the slide, mixing it well at 
the same time. Then gently place the cov- 
ering glass on to the yeast water, taking 
care not to inclose any air-bubbles, and after 
removing any superfluous moisture from the 
slide, we next proceed to examine it. 
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Having oarefally foonflsed the slide by 
using the fine adjostment, we shall find that 
our yeast consists of a number of little 
cells, some round, others slightly ovoid in 
shape; many of them are separate, while 
others are joined together and looking like 
sausages. Now these are what cause the 
alcoholic fermentation, and are called 
'*Torul» OerevisiflB," or the true yeast 
plant We should arrange so as not to have 
too many of the yeast cells in our field at 
one time, otherwise they may prevent us 
from distinguishing the false ferments 
which we wish to detect, and lead us to con- 
sider as good, a sample of yeast which is 
really very much contaminated. From 
twenty to thirty yeast cells is quite enough 
for a field. Of course if we cannot see 
anything else but yeast cells, we may then 
consider our yeast as veiy first rate, but it 
is rare that we find yeast entirely free from 
false ferments. There are generally two or 
three other organisms to be seen in a field if 
we proceed carefully, and if they do not 
amount to over 5 or 6 per cent of the yeast 
cells, we may be satisfied. But if the yeast 
be much contaminated then we shall see 
organisms of various shapes and of different 
degrees of activity: these are the Bacteria 
and Vibrios. Some of these will appear 
like tiny tubes, usually having a little sep- 
tum or division in the middle. Occasion- 
ally they are bent, and generally they are 
stationary. Others look like the figure 8, 
formed by two round circles joined together. 
In some cases three or four, sometimes more 
than a dozen, will be joined in a line look- 
ing like a rosary. Each different species of 
organism has its own special action on the 
beer — ^the one forming lactic acid, another 
acetic acid, while others may cause putre- 
faction^ or the formation of ropy beer. The 
greater the number of false ferments, the 
more evil their action when added to our 
beer. To attempt to enumerate the differ- 
ent ferments, their names and appearances, 
would take more room than could be con- 
veniently spared, but we may always con- 
sider that what appears in our microscopic 
field besides the ovoid Tomla cells will have 



a harmful action. After what I have writteu 
it must be plainly perceived that brewing 
requires scientific teaching as well as pno- 
tical ^perienoe: and in fact we may con- 
sider that the day is gone by for a brewer 
with mere practical experience (which often 
means rule-of-thumb practice) continually 
to be able to successfully compete with a 
soientiflc man. There is no book published 
on the chemistry of brewing, and the know- 
ledge can only be attained by undergoing a 
thorough course of instruction under a 
brewer's chemist — Eng. Mech, and World (f 

Science, 

• • • 

An Easily-Made Cell. 

A CELL which we have found very dur- 
able, easily and quickly made, and 
very neat, is constructed as follows: Having 
procured some good gold size and pure 
litharge, grind the latter to a very fine pow- 
der. Mix the litharge and gold size to the 
thickness of cream, and color either black 
or dark olive by adding lamp-black. With 
this paint, as it may be called, make as many 
cells as are wanted, and when made, dust 
finely powdered litharge over them until 
they are covered a sixteenth of an inch 
deep; allow them to stand a few minutea, 
and then shake off all the loose litharge by 
means of a few smart taps. The surface of 
the cell will now be quite rough. Allow it 
to stand a few hours, and then press it 
against a plate of glass. If this be done 
carefully, a smooth, solid ring will be left on 
the slide. If the edges should not be as 
smooth as they ought to be, it is easy to 
trim them off on the turn-table by means 
of a small chisel Such cells, after a few 
weeks, become very hard, and may be fin- 
ished so as to be very neat For dry ob- 
jects they leave nothing to be desired, and 
as we have had them in use for over five 
years, we can speak as to their durability. 

For objects mounted in liquids it will be 
necessary to coat them with suitable var- 
nish. Thus, for saline liquids, a coating of 
gold size renders them perfectly impervions. 
For glycerine use Bell's cement, or a sola- 
tion of shellac in alcohol* 
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Microscopical Societies, 

THE letter of Prof. Hitohoook, in our 
piresent issne, states spme rather well 
known bat unpalatable troths oonoeming 
the MioroBCopioal Societies of the oonntry. 
^We have a few which are doing good work — 
making careful investigations of new sub- 
jects as they arise, and publishing very able 
papers. Notably we may refer to the San 
Francisco 490ciei7, and also to that at Dun- 
kirk. The annual address of President 
Ashbumer, though too long to find room in 
our columns, was a very valuable review of 
the year's history of microscopy; and the 
annual adfl^eaB of President Blaokham, of 
the Dunkirk society, also contained much 
valuable matter. Oar New York society 
seems to be in a quiescent state at present, 
but not being a member thereof, we cannot 
speak for it. The Biological section of the 
New York Academy of Sciences, of which 
we have the honor to be a member, pro- 
posed to form a microscopical sub-section. 
This would be an eminently appropriate 
connection for such a society, but the wants 



of the city of New York cannot be fully 
supplied by a society of this kind. In ad- 
dition to the obvious objection that very 
many lovers of tlie microscope cannot join 
the Academy, it is also true that the work 
carried on there will be above the reach of 
beginners and amateurs. What we want is 
an amateur's society. That there is a large 
number of persons in New York who are 
anxious to see such a society formed, we 
have evidence in the many letters we have 
received during the past year. Unfortun- 
ately, however, all of these letters were 
anonymous, and, of course, were thrown at 
once in the waste basket. We hope, how- 
ever, that those who feel an interest in the 
subject will send their address to Prof. 
Hitchcock, or to this office, at as early a day 
as possible, when measures will be taken to 
call a meeting. 

■ • * 

Remitting Small Sums. 

SINGE the Treasury officials at Washing- 
ton have decided to call in the old 
convenient ** postal currency," which eveiy- 
has found so handy to mail in 25 and 60 
cent pieces of fractional scrip, to editors, 
booksellers and others, the substitute for 
this universal accommodation (silver) has 
been found too heavy for mailing. 

Thousands of people in the country can- 
not obtain fractional currency now to for- 
ward for subscriptions, cheap books, and 
the numerous small articles they would be 
glad to obtain. To those who find it diffi- 
cult to procure fractional ouirency, we 
would say that we are at all times ready to 
accept postage stamps at their full value, 
provided the denominations are not too 
large. Twenty-four cent stamps are useless 
to us. Ones, twos, and threes we prefer, 
but we are always ready to accept fives and 

tens. • 

■ • ■ 

GoBBBonoK.— In our February issue, page 
22 of this volume, a valuable note on the 
uses of mica in the laboratory is credited to 
W. L. Lane. This is a misprint for W. 
J. Land, the well-known ohemisti of At- 
lanta^Oa. 
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The Editor of the Amsbkuit Jovbitazi ov IdoaotooFT 
does not hold himeelf reiponaiblefor opinion! or fact ■ 
■tftted by correipondents. In this depwtment we ac- 
cord the widest Uberty consistent with proper oonrteey. 

KicroBCopical Societies. 

M, Am. Jour, Microscopy—It seems as 

though the almost unirersal history of mloro- 

Boopical societies would lead us to believe that 

it is quite impossible for snoh organizations to 

exist for any great length of time. 

At first the interest is very great, and the 
meetings are well conducted, and made at- 
tractive to members and others. Before long 
the interest dies away— it is not the business of 
any individual member to endeavor to revive 
it, at least so it appears— and the consequence 
is that the society either dies, or falls into the 
hands of those who do not know how to con- 
duct it well, and only a few attend its meet- 
ings, and these mostly old fogies. 

Ko one, I think, will insist that this need be 
80 and no energetic man would let such a 
state of things come about in a society where 
he had an influential position. There are 
many reasons for such failures. Without 
doubt one lies in the faot that in the majority 
of cases the man who has the finest instru- 
ment, who puts up the prettiest slides, and 
makes himself most popular by his good na- 
ture, and particularly his money, which enables 
him to do all this, will be placed in the most 
important position. This is poor poUcy. If 
we want good, energetic, thorough, practical 
microscopiste, we must not look for them 
among the rich. Now and then they are found 
there, but it Is not the rule. No argument is 
necessary to prove that the head of a scientific 
society should be a man who is a thorough stu- 
dent. Take our average president in the 
numerous societies throughout the country, 
and how many of them are competent to write 
a really good address on the condition of this 
science at the present day? Ajid yet, unless 
the officers are able men, can we expect much 
from the society as a whole? We want reform 
In this respect We want to look out the best 
men in the community, and give them the 
place of honor, even if their microscopes are so 
worn and rusty that they refuse to exhibit them 
beside the rest. Merit should govern our 
choice here, not popularity. The latUr Uves 



its littie day, and \A liable to change at any 
time. Merit alone will endure, and give solidity 
to what we build. Then the scope of the 
society should not be limited to one or sevend 
branches of microscopy. If medical men want 
a society of their own, they are welcome to 
have it, but let it be distinctiy understood that 
in a society such as most of us want, (he ut- 
most freedom should be given to microscopieal 
discussions on every subject. 

There are men who are so confined to their 
special studies that they consider time wasted 
at such meetings. We may feel thankful that 
we are not like these. The true student of 
science, even though he be a specialist in his 
work, takes a very cosmopolitan view of the 
whole. He sees that no one science is com- 
plete, no one exists independent of the others, 
and while his interest centres in one, he is not 
oblivious to what others are doing. For this 
reason, even the specialist is glad to avail him- 
self of the opportunity offered by membership 
in a good society for hearing about and seeing 
the work in other branches. 

But we need not try to prove that snoh 
societies are of great utility, or oan be made so; 
the fact is patent enough. What we do need ii 
a reform in the way above mentioned, and in 
other ways. We want less show and more 
work, which necessitates a proper man who is 
able and willing to direct this work in the 
proper channels. In this city of New York 
such a society can be organized, and in a single 
season more solid knowledge could be imparted 
to almost any one of us who took interest in it, 
by two or three working mioroscopists, than 
would come from a year's study at home and in 
books. This is what we want. 

I urge the foundation of 'a new society in the 
city of New York. In this country there is not 
a single representative society, such as we 
should have. It is time we had one here, and 
the sooner it is under way the better. The few 
reports I hear of the society already existlDg 
here are very discouraging to any one who 
would attempt to revive it. Probably it is 
already practically dead (although there may 
be life enough in it yet to give me a re- 
turn hit for saying this.) However, the old 
society certainly does not meet the demand 
which it is designed to create in such' a 
one as the writer has in view, if once put under 
way. Here is a city of a million inhabitantSr 
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without a mioroBoopical society to which it can 
point with assnrance or pride. This we want, 
and steps should be taken at once to seonre 
enoh a society here as will be superior to all 
others, and be a sort of headquarters for infor- 
mation connected with microscopy. 

The writer feels great diffidence about taking 
any action in this matter personally, and would 
be glad to leaTe it to others better known, and 
more familiar with what can[and should be done. 

Will not some one come forward at once, and 
offer a helping hand, so that a beginning may 
be made this winter? The writer has merely 
endeaTored, by this letter, to draw attention to 
the subject, and now hopes to have it taken 
up and put in form by some competent micro- 
Boopists, and his own humble efforts will be put 
forth for their assistance with the greatest 
pleasure. B. IIitchcooe. 

8 Beekman Place, New Tork, 
• m • 
Microscopy in the American Associa- 
tion. 

Ei. Am. Jour. Micraaoopy— Yon are doubt- 
less aware that considerable effort was made to 
have the department of Microscopy well repre- 
gented at the KashTille meeting of the Amer- 
ican Association for the Advancement of Sci- 
ence. Notwithstandiog these praiseworthy 
efforts, there was a notable absence of those 
especially interested in that branch of science — 
a circumstance not to be wholly ascribed to 
indifference, I am sure, but to various other 
causes, not the least of which was the disin- 
clination of Northern and Eastern members to 
come South at this season of the year. 

But the few microscopists, however, who 
were in attendance manifested considerable in- 
terest, and did, perhaps, their share of scientiflc 
work; and more than their share, for the enter- 
tainment of the public, as will be seen below. 

The papers read before the sub-section were 
aa follows: "A New Periscopio Eye -piece," 
Ernst Gundlach; ''On Accessories Adapted to 
Lithological Investigations," Alexis A. Julten; 
"On Objectives as Illuminators," OeorgeW. 
Morehouse; <*0n the Use of Ordinary Low 
Power Objectives for Photography," C. Leo 
Mees; **0n the Cellular Structure of Dentine," 
B. H. Ward; **Ona Modification of Wenham's 
Reflex Illuminator," R. H. Ward; "On the 
Relative Values of the Powers of Objectives 
and Eye-pieces," T. O. Summers, Jr. 

One of the most interesting of these (to me) 



was that of Mr. Julien, in which he described 
the many important changes necessary in mo8t> 
or all, stands, to fit them for use in micro-lith- 
ology. Br. Ward's paper, **0n a Modification 
of Wenham's Reflex Illuminator," (invented by 
Mr. Tolles,) was also of more than common in- 
terest. I hope both these gentlemen will pre- 
sent their papers to the public in a form more 
accessible than the reports of the Association. 

On Monday evening. Sept Sd, a soiree was 
given which attracted a much larger audience 
than any session during the meeting. The 
Hall of Representatives was packed to over- 
flowing, gallery included. Eighteen or twenty 
microscopes (some of which were kindly loaned 
by the Bausch & Lomb Optical Company) were 
arranged on suitable tables, and provided with 
objects, and by the courtesy of Prof. Chase, 
the Fish University lantern was secured for a 
series of projections. The crowd was so great 
that the latter had to be made to do service for 
the greater portion of the entertainment, Dr. 
Ward acting as lecturer. 

The business of the Sub-section was closed 
by the election of Dr. Qeo. S. Blackie, of this 
city, as chairman for the next meeting. 

J H fl 

NMhvUle, 8epL 14, 1877. 

■ e ■ 

Bermuda Barth. 
• jEU. Am. Jour, ificrosoopj^— Desiring to avail 
myself of the benefits of your "exchange col- 
umn," I thought, while sending the inclosed 
list of objects for exchange, I would ask for 
information on a certain point, either from 
yourself or from the readers ef the Jowmal. 
Ever since I possessed "Carpenter on the Mi- 
croscope," I have been desirous to obtain some 
of the Bermuda earth, which he alludes to sev- 
eral times as containing beautiful varieties of 
diatoms. Last winter, being compelled to seek 
a warmer climate for my health, I sought "the 
remote Bermudas," taking along my microscope 
to examine this earth myself. Judge of my 
disappointment when I could find no one who 
knew anything of it, nor could I find it Nor 
was I the only disappointed one, for his Excel- 
lency, Oov. Lefroy, who has been Oovemor 
there six years, told me he had not been able 
to And any such deposit, although he had 
caused examinations to be made in places where 
such a thing might be probable, and had 
watched the results of excavations for harbor 
and fortification pxirposes, some of which 
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reached to a depth of 42 feet His Sxoellenoy 
is quite an enthnsfastio amateur miorosoopist, 
and would not let snoh a deposit escape his ob- 
serration. 

It is certain recent diatoms are not abnndant, 
for I discovered only one variety in any abun- 
dance, LicmophcraflabdlcUat and a tewKavicuke. 

It is a question with me whether it is reason- 
able to expect an abundance of these siliceous 
organisms where everything except the sea 
water is of limestone. I found only one variety 
of siliceous sponge, and that not £requent 

And it seems to me the geological formation 
of these islands is against there being such a de- 
posit, for they appear to be of the most recent 
formation known; and the surface evidently is 
much less than when discovered in 1515. A 
description then given says: "The island was 
36 miles in length, 48 in breadth, and about 90 
in circuit*' Now it is a narrow strip of land 23 
miles long, not more than three wide, and 
divided into numerous islands. The evidences 
of submergence are abundant, such as ship's 
anchors dragging up roots of trees, evidently 
from original positions, caves with points of 
stalactites under water, etc. 

It was the subject of conversation with Gh>v. 
Lefroy and myself, that possibly Bermuda Hun- 
dreds, Ya., might be meant, for it once belonged 
to the Bermuda Golony, hence Its name, and is 
near the great Richmond deposit, but Mr. 0. L. 
Peticolas, of Eichmond, informs me he **has 
searched the country for miles near Bermuda 
Hundreds and Oity Point without seeing any- 
thing of the infusorial" 

This I know is not a subject of vital impor- 
tance, nor of much interest to aiCiy one, except 
myself perhaps; but I am very curious to know 
whether it is I or Prof. Oarpeuter who is mis- 
taken. And if he is, where is the deposit from 
whence he obtained his specimens? 

However deficient these islands may be in 
siliceous deposits or organisms, they are rich 
in nearly every other form of marine micro- 
scopical life. F. M. Haiojn. 

Avbum, N. r., SqpL 26, 1877. 

[It is now, we believe, generally regarded as 
settled that the famous Bermuda earth, which 
was first brought into notice by the late Prof. 
Bailey, was obtained from the Bermuda Hun- 
dreds in Virginia. If we remember rightly, 
Prof. Christopher Johnston, of Baltimore, in- 
vestigated this subject carefully, and came to 
the conclusion that the ** Bermuda" men- 
tioned was the Bermuda Hundreds. >~Ed.] 



Uounting Diatoms in situ. 

Ei. Am. Jour, MiGroscopy—Jt is often desir- 
able to mount diatoms tnffUu, as they grow 
attached to aign or other aquatic plants, either 
to illustrate their mode of growth, or to obtain 
them when in too small quantity for any of the 
processes of separating or cleaning. 

I have never found any method of mounting 
satisfactory until I tried the following, which 
with all the algeB that I have tested, gives satis- 
factory results. 

The algn are thoroughly dried, as usoally 
stuck on paper. It is presupposed that all ei- 
traneous dirt has been removed. I have pro- 
vided a slide with a dide of ink, marking 
the centre on the reverse side, after the plan of 
my friend, Prof. 0. Johnston, cover glass, a 
bottle of Canada balsam solution in chloroform, 
a bottle of chloroform and a watch-glass, all 
ready, as the operation must be carried through 
quickly. I select a bit of the sea-weed, just large 
enough for the mount; put a drop or more of 
chloroform in the watch-glass, and immerse the 
bit The chloroform seems to be as efficient as 
water in restoring the dried alga to its natoral 
shape. As the chloroform evaporates rapidly, 
it is well to add more drops to the watch-glass, 
until the alga Is well permeated by the flnid 
and appears natural; it is then transferred to 
the slide with a drop or two of chloroform, ar- 
ranged for exhibition, and then the balsam 
dropped on immediately before the fluid has 
evaporated, and then the cover may be applied. 

Prepared in this maxiner, the balsam follows 
the chloroform, and pei^trates the cells of the 
sea-weed making them translucent, and show- 
ing the details of their structure admirably, 
while the diatoms are displayed conspicuously 
in their natural connection. The balsam most 
be hardened slowly, as it will not do to apply 
heat of a temperature that will shrivel the alga. 
Of course every algologist knows that in this 
mode but seldom can the specific marks of a 
diatom be made out; but the not less important 
facts, of the mode of growth, can be ^own, as 
they cannot be with cleaned diatoms. 

I have now before me a slide holding a 
Ptilota from the Pacific, which displays finely 
several speoiep of diatoms that I had seen no 
trace of until this method was tried. I cao 
heartily recommend it to those who have col- 
]edtu>ns of algss. Chables Stoddeb. 

V. B.— Instep of putting the specimen in a 
drop of chloroform in a watch-glass, where it 
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eT»poTftte8 in a few minutes, when it is oonye- 
nient it may be better to pnt seyeral specimens 
in a Tery small bottle of the menstrnnm, and 
take them out as wanted, transferring direct to 
the slide, or to the watch-glass, as preferred. 
Iq this way they may be well saturated with' 
chloroform. The next important matter is to 
add the balsam before the ohlorofonn has all 
evaporated. 0. 8. 

BosUm, a^ IWh, 1877. 

■ • ■ 

TKAHSAOTIONS OF SOOIBTISS. 

HoKa.~It will afford u% great pleMure to tmbUshnotM 
rmlerowopioal 



of thetniuMtioiMofaiiyofoxir 

Tho Umitod ■pace at our command pnolndea the lii< 
aertton of lengthened aooonnta of mere bnaineie detaila. 
Boston Asaatevr ScfentUle Socletjr— The 
regular meeting of the above society was held on 
Thursday evening, Sept. 18, the president, Geo. H. 
Uson, in the chair, and there was a large attend- 
ance of members and visitors. Among a large 
number of additions to the library announced by 
the Secretary, the society thankftilly acknowledges 
the regular receipt of the Ambbtoak Jox7bnai< of 
MiGBOflooFr, a valuable Journal for amateurs. The 
principal event of the evening was the interesting 
and instructive talk on diatoms given by Gharles 
Stodder, Esq., an honorary member of the Boston 
Amateur Scientific Society, and the manner in 
which he handled the subject showed his perfect 
Camiliarity with this fascinating branch of micro- 
scopical investigation. He not only described ftilly 
what a diatom is, but exhibited a large number 
of beautifbl specimens, with the aid of two of 
ToUes' fine instruments, including slides of living 
diatoms from Hayward street, Boston, containing 
Orthosira spinosa, and species of Himantidium, 
Tragillaria, and others, also slides of prepared 
diatoms. 

EXOHANOBS. 

Subscribers who have a surplus of interesting mi- 
erosoopic material, or objects in any department of 
natural idence^ which they wish to exchange, may 
announce it. without charge, in this column. The 
following rules must be observed: 1. The privilege 
of announcing an exchange is conilned to sub- 
scribers. 2. ExoHANOXS only wOl be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a separ- 
ate slip of paper (not embodied in a letter). Be 
eareftu about the address. 

Slides oflrare chemicals for the polariscope. Send 
for list. Send list of exchanges to G. E. Bailey, 
Lincoln, Neb. 

Plumule scales of small cabbage butterfly (Pieris 
BapflB), mounted, forgood slides. Edw. Pennock, 
806 FrankUn street, AiiUdelphhu 

For exchange, transparent injections, equal to 
finest English shdes of Thymus and Thvrold glands, 
stomach, Dladder, kidney, mesentary, mtestme ana 
tongue of cat. J. T. Joslin, Newburgh, N. Y. 



Slides of various kinds of fertile fern fronde* 
Indian com, deutzia, citra odora and other leaves, 
decolorised and stained, exchanged for other good 
microscopic objects. 0. Blasdale, M. D., Jencho, 
Queens Oonnty, N. T. 

Wanted, spedmens of various species of spouse, 
a few in their natural state, will pay cash for 
same. B. A., 62 North Third street, Troy, N. Y. 

Polysoawith "bird's heads,** foraminifera, poly- 
cystina, holothurian plates, synapta anchors, ciuro- 
data wheels and young; spicules of sponges and 
gorgonia, etc., in exchange for foraminifera, path- 
ological, anatomical and vegetable preparations. 
F. M. Hamlin, M. D., Auburn, N. Y. 

One copy *' Downing*s Landscape Gardening,** as 
good as new, in exchange for slides of well-mounted 
botanical specimens. Fungi, sea weeds, or sec- 
tions of woods preferred. James N. Bishop, Plain- 
ville, Hartford County, Conn. 

Diatomaceous earth from various deposits on the 
Pacific coast (Santa Monica, Lower Ouifomia, San 
Pedro, San Gregorio, Monterey, Petalnma, Santa 
Boss, lone Valley, Ventura County, Virginia City,) 
and other localities, in exchange for well-mounted 
slides of the same, or for fossils and minerals, or 
for mounted objects having a bearing on Geology. 
Address California State Geological Society, San 
Francisco, OaL 

Microscope wanted in exchange for a very excel- 
lent gold watch which cost $150. Address E. W.» 
Box 1,876, New York P. O. 

Scales and skin of Anguilla vulgaris in exchange 
for other objects. Address H. B. Hargreaves, Gar- 
nervUle, Bockland County, N. Y. 

Living Chara, in which the circulation can be 
viewed, in exchange for anv interestiog or good 
mounted object. Address Wuliam Beadio, Ganier- 
ville, Booklaud County, N. Y. 

Stained petal of Anemone patens and other vege- 
table staimngs, for other mounted objects. Address 
F. H., Drawer 85, Cherokee, Iowa. 

Wanted, a section cutter, in exchange for Bas- 

S ail's simple microscope, rack adjustment, etc., etc. 
ohn Nicol, Worthington, Nobles County, Minn. 

Wanted, foraminifera, polycystlna and zoophites 
in exchange for histological preparations, crystala 
of herapatnite and other crystals, various starches, 
stained sections of old cypress stump from Cen- 
tennial, and other slides or interest. B. Hitchcock, 
8 Beekman Place, New York. 

SUdes of cuticle of larva of Macrosila Carolina, 
showing crystals, in exchange for other objects. 
E. A. Burdick, Pension Office, Washington, D. C. 

Diatoms from Coldwater, Mich., in exchange for 
other well-mounted objects. Address F. H. Boot, 
Coldwater, Mich. 

Palates of molluscs, a great variety, mounted or 
unmounted, in exchange for mountea slides of in- 
teresting objects or good material C. M. Vorce, 
164 Lake street, Cleveland, Ohio. 

Case of alge, and live fresh water animalcule, for 
any well-mounted specimen. Send slides to A. 
Hobart, Box 581, Penn Yan, Yates County, N. Y. 

Slides of Arachnoidiscus Ehrenbergii, iii«<tu, on 
seaweed fh>m Santa Cms, CaL, and Aulacodiscus 
Kittoni (transparent), for other mounted objects. 
C. Mason Einne, No. 422 CaUfomia street, San Fran- 
cisco, CaL 

Wanted, in exchange for diatoms from northern 
Wisconsin andMichiffan, any well-mounted objects; 
marine diatoms preferred, W. H. Tltas, M. D., 
Shawano, Wa. 
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Wftuted, a mutll piece of " Uoatenw •tone," or a 
small quantity of the Diatomaoeooi fotfU depocii 
firom aoT part of the Paoiflo ooaat. State what ia 
wanted in xetnxn. V. V. Stanley, 40 Pearl atreei, 
Boston. 

Bermuda shell sand, eomposed entiraly of fnam- 
~ other shells, with ooralines and 



iniferaland . ^ - -* 

spionles. Very interesting for low powers and 
opaque specimens. 0. 0. Merriman, Booneeter, N. Y. 

Specimens of the marbles, fftanites and minerals 
of Vermont, in exchange for western mineralsi or 
good fosdls; minerals and ftMsil woods from the fu 
West spedally desfared. Dr. Hiram A. Gutting, 
State Geologist, Lunenburgh, Essex oonnty, Vt. 

"Bough" material, or mounted sUdee of Lake 
Superior Diatoms, for other mierosooplo objeots. 
Dr. T. U^ Planner, Springfield. Mo. 

• • • 



Fair of the AmericAm iMstttwte— -The PUr 
has opened this year with a large ooUeotlon of in- 
teiesthig manufactures and products, and as usual 
several of the processes and machines are exhibited 
in actual operation. Wehaye always strongly ad- 
Tooaied the claims of the American Institute Fairs 
to a high place as an educatlooal agent. There is 
certainly no other place within reach where young 
people can obtain so much Taluable practical infor- 
mation in so short a time. As a means of intro- 
ducing new inventions which possess any value at 
aU, it is without a rivaL 

Oemterlaf Hoee->Pleee.-.Svery one that has 
worked with' a rotating stage knows how difllcult It 
is to keep the centre of rotation in the optic axis 
of the instrument. Where great accuracy has been 
required in this respect, the stage has been pro- 
vided with centering adjustments, irhereby the 
rotating part may be readily moved as desired. 
But these centering adjustments are somewhat ex- 
pensive, and cannot be easily applied to micro- 
scopes that are not provided with them in the first 
instance. A very good substitute, however, is the 
new centering nose-pieoe. This screws on to the 
microscope at the lower end of the body, and is 
provided with an internal Society screw to receive 
the objective. The part which carries this screw is 
movable in any direction, in a plane at right angles 
to the axis of the body, and consequently the axis 
of the objective may be brought accurately over 
the centre of rotation of the stage. The whole 
thing is light, easily applied and quite efficient. 
The cost is only $6.00. 

A New Form of Tum-Table^—We have re- 
ceived ih>m Ifr. Zentmayer, of Philadelphia, a 
turn-table which is marvelously simple, compact 
and convenient. Instead of being mounted on a 
stand, which renders the whole instrument bulky, 
this Uble has attached to it a screw clamp, by 
means of which it may be attached to any table, 



and oottsequently it is very portable. But the most 
ingenious part of the device is the method of idf- 
centering. This Is elfeoted by means of two piss 
let into the table at equal distances on each side of 
the centre. By sbnply turning the slide roosd, 
its edges are made to press against the sides of the 
pins, and consequently the slide must be truly cen- 
tered as regards its width. It maybe centered 
lengthwise either by means of a pin or a mtik. 
This table gives precisely the same results u 
those obtained by the use of the Matthews* table, 
but by means which are much more simple and 
leiscostly. In the toUe that we have, as in sU the 
products of Hr. Zentmayer's aidier, the worksum- 
ship is exquisite, and the table turns with grest 
smoothness and perfectly true. 

Cleastag l^hln CoTeve*~.The difllonlty of 
cleaning very thin covers without breaking them, ii 
very great. It is almost Impossible to handle them 
in the fingers, and when they are rubbed between 
two plain bkHsks covered with chamois leather, it is 
difllcult to dean more than one side, since one pa^ 
ticular side will always stick to the leather nest it, 
and the other side onlywiUbe subjected to fti^ 
tion. A Mr. Jones has devised a very sfanple 
method of overcoming this difficulty. Into a bnis 
cylinder he fits a heavy plug, the lower end of 
which is covered with chamois leather. When a 
thin cover is placed on apiece of stretched chamois, 
and the tube placed over it, the under side only of 
the cover is subjected to frictton, and conseqaently 
a few rubs suffice to dean it thoroughly. The tnbe 
is then raised, the cover turned over by means of s 
ddioate pair of forceps, and the other side is 
deaoed. The pressure of the plug is so even that 
there is no risk of fhbcture, even with the most 
delicate covers. The cost is trifling, only f LfiO. 

•nae Stelnaw Jewelrjr Co.*b Imperlsa CTaskct 
appears in this issue of our paper. Having one of 
these caskets in our possession, we must say, that, 
while the artldes are not soUd gold, they are beau- 
tiful imitations, and very pretty, each partlonlar 
piece in the casket being equaUy as good as sze 
sold in the dty Jewelry stores. We understand it 
to be the object of this company to ahnost give 
away these goods in order to get their elegant 
iUustrated catalogue of better wares before the 
public— JQoUtors Borne and Fcam^ XouisoiBs, J^Vn 
OoL 1, 1877. 

•nae Rwna If «w^York«r.-.This old and well- 
known Journal has recently changed hands, and the 
new management has taken wise and liberal meas- 
ures to make success sure. In the last issue the 
editor announces a series of contributions from 
some twenty of the most prominent men con- 
nected with agriculture In the United States. 
These papers alone will be worth the cost of sob- 
scrlption for an entire year. 
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Entomological Preparations."^ 

BY A. Ij. DONNADIEU. 



HE proper prepara- 
tion of objeots is 
the foundation of 
all observations in 
which the mioro- 
soope plays a prin- 
cipal part; in mi- 
crography, before 
an object can be 
conyeniently stud- 
ied, it most be 
brought into a 
condition suitable 
for examination. 
Some bodies may be .examined at once, 
and do not need any preparation. A drop 
of water, or of glycerine, is often sufficient 
to bring them to this condition. Others 
lequire manipulations which are more or 
less tedious, more or less complicated; and 
amongst the lattei: there are none which I 
seem to offer greater difficulties than do 
inseotB. I say ''which seem," for their 
direct examination is very difficult, yet 
very little labor is required to bring them 
into the best condition. The exterior parts 
or integuments of a notonecta, a nepa, a 
spider, a caterpillar, etc., can be studied 
only with difficulty. By proper prepara- 



*Traii8l*ted from the JowmiA de Miorographie. 



tion, all the parts of the body, and the entire 
body itself, may be brought into such a 
condition that nothing will be more easy to 
study, and the insect, whatever be its size, 
may be dissected with ease. 

To attain these points I employ oertaixr 
means, which have always given me very 
satisfactory results, and I believe I can re- 
commend these means to those who desire 
to form interesting collections, and also im- 
part a knowledge of them. 

Insects intended for study ought to be 
rapidly immersed, as soon as captured, in 
flasks filled with water, to which acetic acid 
has been added in the proportion of 5 of 
add to 100 of water, tt is well, when 
going on. an excursion, to provide oneself 
with seveiial flasks or bottles with wide 
mouths. Some are intended for large in- 
sects, others for the smaUer kinds, others 
again for larvae, and in some spiders may be 
placed; in a word, group together, as muchi 
as possible, those specimens which, by their 
form and structure, are most closely related. 
The flasks or bottles should be fllled as full 
as possible, so as to avoid shaking. 

The bottles may be replaced by stoneware 
pots, closed by means of a cover fastened 
with a bayonet catch. These pots may be 
had of all sizes; they close hermetically,, 
and, from their solidity, it is well to use 
them. 

Alcohol and glycerine are to be avoided^ 
the first, contracting the organs, deform» 
them and renders it difficult to display 
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them, the second renders the small kinds i 
Tory diffionlt to manage, and daring the 
process of preparation causes rents which 
are almost always irreparable. The acetic 
acid prodaces effects which are quite op- 
posite; it expands all the appendicular 
organs, such as the parts of the mouth, the 
members, the antenn», etc., and if not too 
concentrated, the body which is immersed 
in it, when it is that of an insect with soft 
integuments, lengthens, expands and is 
brought into the most favorable condition 
for preparation. I shall not insist upon the 
advantages presented by acetic acid of vari- 
ous degrees of concentration; these advan- 
tages are well known, and everybody is 
familiar with the fact that annelides and 
caterpillars intended for dissection, are 
killed by being plunged in water to which 
acetic acid has been added. 

Meantime, in some oases I have obtained 
very good results with alcohol mixed with 
acetic aoid and water in variable propor- 
tions, the most constant being 

Alcohol 60 

Aoeiio Mid 26 

Wtter 26 

On returning from an excursion, the first 
thing to be done is to sort over and wash 
what has been collected. For this purpose 
we use a series of small porcelain dishes, of 
which the best type is the soap-dish, which 
may be procured everywhere at a cheap 
rate. With each dish should be placed a 
small capsule. Each bottle is emptied into 
a large plate or dish, and either by means 
of forceps or needles with handles, each 
specimen is seized and thrown into a small 
dish, in which pure water has been previ- 
ously placed. Care is taken to sort out the 
different species, and in this way a prelim- 
inary classification is effected. But it is 
very difficult, especially when the gathering 
oonsists of small species, to keep out of the 
dish the detrUus, from which it is quite im- 
portant that the specimens should be freed. 
It is for this that the capsule is used, if 
necessary, the proper amount of water being 
placed in it, or the objects being vety deli- 
cately transferred to it by means of needles 



or a pair of forceps. The use of forceps \& 
to be avoided as much as possible, lest the 
integuments should be toiii or the organs 
deformed. 

These preliminary operations being 
ended, it is well to consider the special pro- 
cess which the preparation will require, and 
which I will now indicate. I shall divide 
the manipulations into two parts; the first, 
relating to what may properly be called the 
preparation of the object, I shall call simply 
preparation; the second, relating to the 
preservation of the preparation intended to 
be kept I shall call mounting [mise en col- 
ledian.) 

To be coniinued. 



' Remarks on Mounting. 

T^HEBE is probably no braneh of scien- 
^ tific study which offers to persons of 
leisure and culture so much satisfaction, 
with the same expenditure of time, labor 
and money, as does the study of micro- 
scopy. For this reason, many of those who 
own microscopes have them merely as t 
means of recreation and amusement, and 
for this class great numbers of beautif ol and 
costly slides are prepared and sold. 

But there is another class, who, withoat 
the means to purchase all these fine pre- 
parations, find that there is a still deeper 
source of instruction and pleasure in not 
merely looking at good preparations, but in 
studying the structure, life-history and 
meaning of the organisms thrown in their 
way by nature. The examination of ob- 
jects under the microscope led to metbods 
of permanently preserving them, and at the 
present day the methods and media for 
mounting objects are almost innumerable. 
While it is not our province to describe 
minutely the process of mounting, we wonld 
say that much judgment should be exer- 
cised by those who are engaged in mount- 
ing objects as to the methods they emploj- 
Since, as we have seen, there are two 
classes of observers, we would naturally ex- 
pect that, as their aims are different, their 
methods of mounting would also vary for a 
given object The one wonld strive to pre- 
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pare it in snoh a manner as to exhibit all its 
beauty as a whole, while the other, having 
I more regard to its intimate structure, 
would endeavor to bring this into prom- 
ineuoe, even at a sacrifice of much of its 
pristine beauty. The question at once 
arises, which of these two methods is the 
better? A few hints on this matter, to 
those who mount for exchanges, as well as 
for individual use, may not be without 
benefit One of the first considerations in 
mounting should be cleanliness, and this 
should be carried not only into the prepara- 
tions for exhibition, but it should also be 
recognized in the so-called ''working 
slides," or preparations intended only for 
private study. In fact, with the mioro- 
soopist, whose work is always in itself of a 
neat character, cleanliness in^ mounting 
should become a habit It may be that few 
of us have unoarpeted rooms arranged for 
this sort of work, and are obliged at times 
to work where it is almost impossible to 
keep out every particle of dust from our 
slides, especially in the summer, but we can 
do much good work even under such dif- 
ficulties, by attending to some little points 
too often overlooked by beginners, it is 
feared. The most convenient pieces of ap- 
paratus for holding objects dry or in fiuids 
preparatory to mounting are salt-cellars, 
and watch-glasses about two inches in di- 
ameter, sold by dealers in chemical glass- 
ware. Two of these watch-glasses can be 
placed together, so that one covers the 
other perfectly, thus keeping out dust, and 
they also form covers for the salt-cellars. 
From the time the object is taken out of its 
bottle or elsewhere for preparation, until it 
is transferred to the clean slide, and the 
thin cover put over it, it should remain 
covered by a watch-glass. Even in a very 
dusty atmosphere, it can thus be neatly 
mounted, and the microscopist will find 
these watch-glasses of great value. 

We now come to the question under 
consideration, how shall the object be 
mounted? 

No one appreciates or enjoys looking at a 
fine slide, such as those of MoUer, for ex- 



ample, which are marvels of skill, better 
than the writer, especially those beautiful 
arrangements of diatoms and wing scales 
for which l^e is noted. It is a pleasure to 
see them, which is enhanced by a desire to 
know how they are made. These may serve 
as a type merely of many beautiful slides, 
prepared by amateurs and others, which 
need not be mentioned. But at the same 
time, is it not in a measure a waste of time 
to make these fine objects? If the micro- 
scope is to be a means of instruction, as we 
all admit it should be, are we not taking it 
away from its legitimate place when we 
spend our time over such work as this? It 
is pleasing to the eye, but how much would 
we value a colored camera lucida drawing 
of it? It IB instructive, since it shows us 
what can be done, but in no other sense. 
Is it possible that a mere piece of mechan- 
ical work like this can be looked upon as 
superior in any way to the work of nature, 
illustrated in all its minute beauty under 
the microscope? And yet, whenever an 
object can be mounted so as to show its 
structure or its special points of interest, 
and at the same time be made a pretty ob- 
ject, it should be so mounted. This is, 
fortunately, often the case, and we may 
generally consider that a well-mounted ob- 
ject shows all that could be desired in every 
way. But it is not always so, and often a 
certain amount of elementary knowledge of 
the object in question JbecomeB necessary to 
enable us to judge how it should be mounted. 
Take, as an example, grains of starch. It 
is well known that balsam obliterates the 
markings of starch cells, but nevertheless it 
is quite a common thing to find them 
mounted in balsam "for the pohuriscope." 
To be sure balsam improves them for this 
purpose, but it merely makes them better 
objects for exhibition; beyond this it has 
made them of little value for examination. 
To prove this, let any one mount potato 
starch and Maranta arrowroot starch in bal- 
sam, and compare them. With the excep- 
tion of a slight difference in the sisse of the 
largest granules of the two, no difference 
can be detected, the largest grains of the 
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potato starch exceeding the largest of the 
other a very litttle. To a person who de- 
sires to become familiar with the Maranta 
arrowroot starch, and receives for the par- 
pose a balsam-mounted specimen, the result 
would be a failure. By all means starches 
should be put up in fluid, carbolic aoid water 
(1 per cent solution) being an exceedingly 
good medium, when they are wanted for 
study. For merely dic^laying their ef- 
fects upon polarized light, balsam may be 
used to advantage. The starch of the Cal- 
abar bean is a brilliant object mounted in 
this way. 

As another example, and one which has 
been a source of much annoyance to the 
writer, because it comes within his special 
line of study, may be mentioned foramin- 
ifera. To And beautiful forms sinking 
slowly but surely down into the asphalt in 
the bottom of the cell, which was not suf- 
ficiently hardened, is very disappointing. 
Then, if there be any space left around the 
edges of the cell, which is covered by the 
finishing layer of varnish, the little shells 
will get underneath and out of sight as 
soon as the slide is inclined. 

To show foraminif era to advantage, the 
shells must be placed in position, and held 
there by a little gum. They should be so 
placed that every form is shown in several 
positions, and the mouth should be placed 
in good view. This should always be done 
in the case of the larger shells. Of course, 
with the more minute forms, it is not ex- 
pected, and the work would be very tedi- 
ous. In most cases they are best mounted 
as opaque objects, but many are well seen in 
balsam. Never place them loose in a cell, 
to roll about with every movement. As a 
rule, the writer prefers to mount the shells 
for himself, and keep a portion of the 
material for the examination of selected 
forms by an arrangement like a stage for- 
ceps holding a bristle. These instances 
show clearly that one should become fa- 
miliar with the characters most desirable 
to show in an object before mounting 
it. More attention to this subject would 
greatly enhance the value of amateur 



mounts, and, indeed, those of professionals 
as well. 

Now that the staining of vegetable strno- 
tures is familiar to most microseopists, there 
is no reason why anyone should be at a loss 
for beautiful objects to mount, whickat the 
same time afford instruction. Perhaps no 
kind of work which is so easily done can be 
found to give the same satisfaction. Many 
are making these preparations, but com- 
paratively few are studying them. 

It may not be out of place here to suggest 
to those who are in the vicinity of ponds 
and streams, that there are many forms of 
living organisms, readily obtained, which 
they could mount and send off as exchanges, 
such as cannot be obtained from dealers at 
alL Desmids and other algse, mounted 
fresh in suitable media, will keep green for 
a long time, and would be valued verj 
highly by some, and the beautiful vol- 
vox, it is said, can be preserved in sali- 
cylic acid (sat. aq. sol.) Many of us, living 
in the city, have not the time to collect 
such objects, while, if properly niounted, 
they would be valuable additions to the 
cabinet. 

Finally, the great object of this paper is 
to indicate what it seema that all micro- 
seopists should consider the proper way of 
preparing objects, viz., so as to exhibit as 
much of their minute structure as possible, 
giving less attention to the appearance of 
the object as a whole. What we need is 
more real study, and practical application 
of that study. It is far from the author's 
intention to deprecate the value of the mi- 
croscope as a mere source of enjoyment 
apart from instruction. One can hardly 
look at any microscopic object, from a bat- 
terfly's wing to the monad, whieh looks like 
a mere point, without feeling that it reveals 
to us a wonderful world of beauty, and some 
of the most beautiful instances to be found 
of unity of plan and perfection of design 
in nature. We may see this by mere casual 
glances, but how much more clearly when 
we apply ourselves to this study. 

B. HxroHGOOK. 

8 Beekman Place, New York, 
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Notes upon '' P. T. Cleve and J. D. Mai- 
ler's Diatoms, I., 1-48." Upsala, 1877. . 

BY FBOF. H. L. SMITH. 

rpHE follo^nng notes upon the above 
-^ named series of forty-eight specimens, 
which are handsomely mounted, and in a 
▼ery neat case, are not intended as crit- 
icisms, but rather as an attempt to clear up 
the confnsed nomenclature, which has 
arisen in part, from the students of these 
little organisms, in places widely remote, 
giving different names to the same species. 
The present specimens, as authentic repre- 
eentatiyes of forms named by Prof. Cleve, 
A. Qrunow, and others, and paortly described 
by them, are valuable to the student, and 
will assist very much in any attempt at cor- 
rection of nomenclature. 

No. 1. Hycdodiscus stelliger. Bail. This is 
not Bailey's diatom, which is what is now 
known as Podosira maculata, as I have re- 
marked in the notes on my own " Species 
TypicfiB," under No. 12. MoUer has here- 
tofore issued on his slides Actinocydvs inter- 
punctahis of Bright well, labeled as Hyalo- 
discus stelliger. Prof. Gleve's diatom, which 
I had noticed long ago in material from 
Spitzbergen, which he kipdly sent to me, is 
60 much smaller and more hyaline than the 
ordinary A. irUerpundcUuSf that I failed to 
identify them. Prof. Cleve states* that he 
has seen specimens from California. I cer- 
tainly have never found A. inierpunctaitts, 
which is abundant enough all along the 
California coast, either as small or as finely 
marked as this specimen; nor have I seen 
any of Moller's so-called ff, Stelliger that 
were as hyaline and small as the specimens 
on the present slides issued by Cleve and 
MoUer. On No. 15, the same form occurs 
as a dry mount, and its similarity to A, in- 
ierpttnctatus is more easily seen. Tet I do 
not understand Prof. Cleve's remark that its 
cellules are not so dense as on the California 
specimens. Whatever it may be, it is not 
the form called Hyalodiscus Stelliger by 
Bailey. 

*"0n Diatoms from the Arctic Sea." Stock- 
holm, 1878. 



No. 2. Hycdodiscus Franklini, E., = Crcis- 
pedodiscus Franklini, E., 1853. This dia- 
tom was described by Bailey, and figured 
by him in 1853 as Hyalodiscus stibtilis, it has 
also been called £r. Calif omicus. As Bailey's 
generic name is the proper one, it would 
seem better to admit also his specific one, 
especially as he figured it first. 

No. 4. Eupodiscus Jonesianus, Grev. 
There can be very little doubt that this dia- 
tom is, as Prof. Cleve supposes, the Coscino- 
discus concinnus of W. Smith. It is much 
finer lined than the specimens from Hong 
Kong figured by Dr. GreviUe, and the 
spines less conspicuous, or absent. The 
processes, when present, are generally two 
and on one side. 

No. 14. Synedra Thalassiothrix, Cleve. A 
very remarkable form, long, somewhat 
curved and swollen in the middle. While 
it has many characteristics of Synedra, it is 
in others very distinct, and the figure given 
by Prof. Cleve* is very imperfect. Its chief 
peculiarity is a row of minute teeth or spines 
along botii margins of the valves, in some 
respects reminding of Q-reville's genus 
Clavularia, and never hitherto observed on 
any of the Synedras. It is, altogether, a 
remarkable form, which I shall be enabled 
to place in the " Species Typica," through 
the courtesy of Prof. Cleve. 

No. 16. Synedra Ketmtschatica, Grunow. 
This is closely allied to S. tabulata, but hav- 
ing a very marked appearance in f. Y., 
which at once distinguishes it from that 
species, viz. : a long blank space in the mid- 
dle, free from the marginal stri» which are 
on the edges of the other portion of the 
valves, giving a quite characteristic appear- 
ance, somewhat like an inflation. I am in- 
debted to Prof. Cleve for specimens of this 
diatom for the " Species Typicse." 

No. 18. Siaurosira aequalis, (Heib.,) Grun. 
Heiberg described this diatom as Fragilaria, 
and really one is at a loss to see why Grunow 
restores Ehrenberg's genus, which is en- 
tirely ignored by many good authorities. 
Indeed, Ehrenberg only gave this name on 
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aoooxmt of the ornoiform appearance of the 
valyes of the spedes which he placed hexe. 
It is qnite tme that now-a-days, in Geology 
forinatanoe, the ''green-sand/' may be of 
any color, and the "old red sandstone/* 
anything bnt red. Yet it is hardly desirable 
in the present case, which is plainly only a 
specimen of FragUaria capucina^ mixed 
with F, mesolepta (the latter the slightly con- 
stricted form) that it shonld be relegated to 
StaurosircL Rabenhorst has given FragU- 
aria virescens as synonym of F, cequalis of 
Heib., which is a mistake, if the present is 
Heiberg's form. 

No. 19. Grammonema siriaiulttm, Lyng. 
I can really see no reason for retaining 
Agardh's generic name. This diatom was 
described by Lyngbye as FragUaria stria- 
tidOf and was recognized as a Fragilcana by 
W. Smith. Entzing changed Agardh's 
name into Chammatonema, The form on 
this slide is much less siliceous than the one 
figured by W. Smith. There is reason, 
however, to belieye that in this respect it 
varies much. Specimens that I obtained at 
Aldemey in nearly fresh water, were scarcely 
siliceous. Others that I have, from the 
Pacific, at San Francisco, are more robust, 
and as nearly as possible like Smith's figure 
when the filament is burned; and they are 
also considerably larger than the present 
specimens. 

No. 20. Berkdeya THUwynii, (Ag.,) Grun, 
This is not the ordinary Schizanema DU- 
Iwynii, but it is B./ragUia of Greville and 
Eutzing. There is much similarity in the 
structure of the frustules of these two spe- 
cies, but B, fragUis is much longer and more 
slender; both are allied to Amphipleura, 
The median line is strongly marked, and 
constricted at the middle into a very nar- 
row line, more evident when the dry fms- 
tule has just absorbed enough moisture to 
barely wet it. B, DiUwynii^ the normal 
form, is very blunt and small, and the ex- 
panded ends of the median line are (as in 
Amphipleura) quite evident. The frond 
varies greatly with the habitat. The color 
of the frond of the typical form, dried, ia a 
dull yellowish green; it has been named ac- 



cording to appearance of the frond, Sokito- 
nenta lubrioans^ a dark glistening green, 3. 
araneosOf a reddish yellow ; the most common 
form on our Atlantic coast, is of a very 
bright light green. A somewhat dirty dark 
green mass has been called S- viride; other 
varieties are S. Arachnoidea, S. Ehrenbergii, 
S. parvuLum and S, kUevirens. Schizonema 
rutUans appears to be an intermediate form, 
between the true S. DiUwynii and Berkdeya 
fragUis, The different generic names were 
given to these forms, whose frustules are 
so similar, from their different modes of 
growth; the latter genus has a tubercnlate 
gelatinous frond, the former a filiform and 
much divided one, resembling the fine- 
threaded algsD. The figure of B, ftagilis 
in the British DiatomacesB shows the fras- 
tule with a small central nodule, which is a 
mistake. With the exception of its blunt 
ends, there is a close resemblance to Amphi- 
pleura, the median line is narrowed at the 
middle, so that the fine contracted por- 
tion is about one-fifth of the whole length. 
Berkdeya DiUwynii, the normal form, under 
high powers, shows a minute point or 
nodule at each end of the contracted cen- 
tral portion of the median line, as figured 
by Grunow in his representation of B, Har- 
veyana, I am not quite prepared myself to 
admit the identity of Oleve and MoUer's 
Berkdeya Dillwyyiii, with the normal Sckizo- 
nema DiUwynii, 

No. 21. Brebissonia Boeckii, (Eutz.,) 
Grun. This is the Doryphora Boeckii of 
W. Smith. It is, most assuredly, not a 
Doryphora; nor do I see the need of consti- 
tuting the new genus Brebissonia. The 
median blank space on the valve of this 
diatom is contracted at the middle, and the 
raphe, or fine line on this blank space, 
stops short of the centre on either side, so 
that, instead of a central nodule, we have 
an elongated blank space; there is a minute 
puncture at the end of the raphe, as already 
mentioned above, under [Schizonema]* 
Berkeleya DiUwynii. In its normal form, 
this diatom is attached to a stipes, which 
disappears after a while in quiet waters. 
It is closely allied to CoUetonema vtdgaris 
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Navicula Rhomboidea, And the so-called 
Frustiilia Saxonica^ and others of this gronp 
leading up to Amphipteura^ in the stroctare 
of the median blank space and raphe; and 
there \& just the same reason for separating 
it from Navicula and making a new geniis, 
as there is for separating Cocconema from 
CynibdUu Indeed there is no reason why 
one of these last named genera should not 
be abolished. In the present series, as also 
in my own ** Species Typiose," the names 
are retained, becanse, as specimens, anthen- 
tio for study, the forms are those that have 
been thus named by well known authori- 
ties. 

No. 25. Navicvla^ BJieinhardtii, Gmnow 
= N, VemaliSt Donkin, and one of the 
group figured as N, Variam by Gregory, 
M. T. S., VoL in, PL IV., f. U. It is a 
quite distinct form, and I have found it at 
Qeneva, N. Y., precisely like those on this 
slide from Sweden. Although there is much 
truth in what Dr. Gregory says about his 
N, VaricmSf yet this form appears to be 
sufficiently strongly marked, and permanent, 
in widely different localities, to warrant 
Grunow'a name. 

No. 26. Stauroneis amphoroidea, Grun. 
This is "W. Smith's Amphiprora constricta, 
as figured in the British Diatomaoefe, but 
not Ehrenberg's species. It is the small 
form of what De Br^bisson called Amphora 
membranaceaf No. 36 of the "Species 
TypiceB." It is neither an Amphiprora nor 
an Amphora, and so long as we admit 
Stauroneis as a genus, distinct from Navictda, 
we may as well consider it properly placed 
and named by Ckunow. If the characteris- 
tic of the AmphorcB, viz., development of 
the dorsal portion of the connecting mem- 
brane or zone, so that its breadth exceeds 
that of the ventical portion, (and thus allies 
it to the OymbellfiB,) is retained, this form 
cannot be an Amphora, and we must set 
aside Br^bisson's name Amphora membran- 
acea, W. Smith's A, membranacea is really 
Br^bisson's A. Ostrearia. 

No. 80. Coccanema KamischoHca, Grun 
Scarcely distinct enough from C. cisitda to 
warrant new species. 



Nos. 94 and 35. Coccanema parvum and 
GymheUa parvum. So named on the labels; 
both are colled Cocconema, in the descriptive 
list. It would be better to abolish Cocco- 
nema and retain OymheUa. 

No. 36. Cocconemu stomatophora, Grun. 
This is a well-marked variety of the so- 
called Cymbella gastroides, which is found 
quite as marked and distinct as this, along 
with a very peculiar hump-backed variety, 
at Mackinaw, and at various other places on 
the upper lakes. A much smaller form, 
found in Ohio, but very closely resembling 
this, I have placed in the " Species Typicee" 
as Coccanema gibbum. The present form i9 
robust and well marked, perhaps sufficiently 
so, with our present views as to what should 
constitute a species, to warrant a new 
specific name. 

No. 37. Encyonema hebridictwt. Of course 
there is nothing outside the general build 
of the frustule, which would enable one to 
say that this is an JEhicyonema, inasmuch as 
it is from a fossil deposit. It belongs to the 
same group as W. Smith's Cymbella m^icu- 
lata, and Gregory's C. turgida. 

No. 40. Oomphonema robuslum, Grun. The 
locality is given as New Tork. It is a fresh 
water form, somewhat stouter but no way 
I different from Ehrenberg's G. herculanetim, 
as figured in the Miorogeologie T., XXXV., 
A., vii., f. 12, 13; and this is only a variety 
of Oomphonema capitatum, E. It is very 
common in the upper lakes, and especially 
in Lake Erie. 

No. 41. Oomphonema BaUictun, Gleve. 
This is a well marked form, allied to O. 
tenellum. 

No. 42. Oomphonema calcareum. There 
is scarcely more difference from No. 41 than 
would be due to a different habitat, it is, 
however, najrrower, and the capitate ends 
are more strongly pronounced. 

No. 48. Tryblumella circumsuta, Bailey. 
I This is Ehrenberg's S, Peruviana. W. 
I Smith altered the name to Tryblionella 
ScvteUum. Ehrenberg figured it in 1843. 
Bailey gave an outline figure in 1860. It 
would seem proper, therefore, to retain 
Ehrenberg's specific name. 
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Enlargement of the Journal. 

IN two-thirds of the letters that we haYe 
received this year from sabsoribers, we 
have been urged to double the size of the 
JouBNAii, and doable the price. Hitherto 
we have been Yery maoh opposed to snoh a 
course, for we know that we have on onr 
list many amatenrs to whom the increased 
price wonld be an objection. During the 
past six months, however, we have felt the 
absolute necessity for an enlargement, and 
we have enlarged the journal, though the 
price has remained the same. Our original 
promise, as embodied in our first tiiree 



issues, was twelve pages of reading matter; 
last month we gave twenty. 

We have, therefore, decided that in 
obedience to the requests of the majority of 
our subscribers, and the increased amount 
bf valuable matter which continues to press 
itself upon us, we will double the size of the 
journal, which will then consist of not less 
than twenty-four pages of reading matter. 
This, of course, involves a subscription 
price of one dollar. 

In addition to the desire for a larger 
journal, another circumstance has urged tu 
to this course. When the first number ym 
issued, silver coin had not become conmion, 
and pieces of fifty-cent currency were e&sily 
obtained. It is now difficult to get cor- 
renoy, while a dollar bill can be had any- 
where. 

The increased space at our disposal in 
future numbers will enable na to restore 
several departments which have of late been 
crowded out The notices of new books, 
the work table notes, current notes, etc., etc, 
will now be in little danger of being omitted 
for want of room. We hope, therefore, to 
give in 1878 a volume which wiU not only 
be doubled in size, but greatly improved in 
the variety of its contents, and the thor- 
oughness with which the different subjects 
shall be treated. 

Although containing a few more elaborate 
articles, the Joubnaii will still retain its 
elementary character, and if any of onr 
young friends, or old ones either, feel that 
the new rate is too much for the amount of 
benefit which they can derive from it, we 
will cheerfully accept from them the old 
subscription, fifty cents. We do not wish 
to part company with any of our old friends. 
But we feel that to all, except a very small 
minority, the change will be acceptable 

From the very first we have had sob- 
scriberswho hsYC expressed the warmest 
interest in the journal, and signified their 
faith in it by paying for two or three years 
in advance. It is, of course, understood 
that all such subscriptions will be filled, 
without further charge, for the fuU time for 
which they were originally made. 
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Daring the past year we have made sev- 
eral distributions of material for interesting 
and beantifnl slides. We have made ar- 
rangements to do the same next year, so 
that amateur microscopists will not only 
be told how to work, but will receive mate- 
rial to work on. 



Death of Dr. Beatty. 

EYEBT reader of this journal will grieve 
to hear of the death of Dr. Beatty, of 
Baltimore, well-known in connection with 
the staining of vegetable tissues. Dr. 
Beatty was only in his fortieth year, but 
had achieved a high reputation as a success- 
ful physician and a scientifio mioroscopist. 
His process for staining vegetable tissues 
has made his name familiar to microscopists 
and vegetable physiologists everywhere, 
and although his claims as the originator of 
the proceas may have been disputed, we 
believe there is no doubt as to the fact that 
he was the first to publish a trustworthy and 
simple formula — ^in this respect acting very 
differently from some who claim to have 
practiced the art before he did, but who, 
instead of giving their process to the world, 
imparted it, under a pledge qf secrecy, to a 
few chosen pupils. Up to within a short 
time previous to his death, he was engaged 
in important scientiflo investigations, and it 
is to be hoped that some of his scientific 
friends will see that any results at which 
he may have arrived are not lost to the 

world. 

• • • 

Diatoms. 

PROFESSOR p. T. CLEYE announced 
some time ago Chat if sufficient en- 
couragement were offered he would publish 
several series of mounted diatoms, 48 in 
each series. The first series has been issued, 
but the encouragement which has been of- 
fered does not warrant a continuance. We 
feel certain that this arises whoUy from the 
fact that the enterprise is not sufficiently 
well known. The forms announced are 
from materials which are not accessible to 
the general public, and the price is quite 



moderate, 40 shillings sterling for 48 slides. 
It is possible that a sufficient number of 
subscribers may be found in this country to 
make up the required number. Those who 
desire to subscribe may send their names 
to us, or to Mr. Fred. Habirshaw, 113 
Maiden Lane, N. Y., who will gladly for- 
ward them to Prof. Oleve. It is hoped that 
arrangements may be made whereby the 
cost of getting them over will be very slight. 
Prof. Glove's address is Upsala, Sweden. 



Coorongite. 

THE following letter, addressed to Prof. 
0. L. Anderson, of Santa Oruz, Oal., 
appears in the report of the San Francisco 
Microscopical Society, and will prove of 
interest to many: 

Dear Sir^l hope the second slide of 
coorongite arrived safely. I have several 
times seen notices of parties in California 
who had brought coorongite to the notice of 
the San Francisco Microscopical Society, 
and lately saw a slide of a section of it from 
some one in Califomia. I think whoever 
has it has gotten a little mixed, and would 
like to enter into correspondence with him 
about it, in order that I mav either be set 
right myself or show him nis error. My 
attention was first attracted to it during the 
Oentennial; not as a diatomaceous material, 
but as an oil of parafine shale, and I made 
the acquaintance of the Commissioner for 
the purpose of examining it, and have since 
had a correspondence with the exhibitor, 
Mr. Stewart. There were two substances 
exhibited by this gentleman, both hydro 
carbons; one he exhibited as mineral 
caoutchouc; this material was gathered in 
sheets from one-fourth to one-half inch in 
thickness; has the appearance of brown 
India-rubber, but contains 90 per cent, 
hydro carbons, and also has imbedded in it 
some few diatoms. What was exhibited 
here as coorongite, and also what was sent 
to me by Mr. Stewart under the same name, 
is a grey sort of shale of venr recent foite 
mation, a very minute piece of which I send 
you, as I have very little of it. This only 
contains about 20 per cent hydro carbons. 
The two materials, Mr. Stewart tells me, 
are found in the same district — a sink-hole 
of some extent, from which there is no out- 
let un^ the water rises to some height 
During the rainy season this hole fiUs up, 
and during the dry season they gather some 
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tons of eaoh material, whioh they And on 
the elevations in the sink hole; but the two 
are never found together — i. e, mingled to- 

f ether— the caoatohonc being found on a 
igher level than the ooorongite. I think 
there is leas than one per cent, of diatom- 
aoeous matter in the caoutohouo, while in 
the ooorongite there is, I think, about 75 
per cent. I think the material called 
ooorongite bv this gentleman in Oalif omia 
is the ci^utGhouo of Mr. Stewart Oan you 
get me a slide of this material, or forward 
this letter to the parties there who have it, 
as I should like to enter into correspondence 
with them about it, in order to set the mat- 
ter right amongst us? I have had the best 
success in preparing this ooorongite, by 
boiling it in chromic acid, or putting it in a 
test-tube with a saturated solution of bi- 
chromate of potassa, heating to 180°, and 
then carefully adding five times the bulk of 
sulphuric acid. It has to be repeated sey- 
eral times. Yours, very respectfully, 

GAIiLOWilY 0. MOBEIB. 
PhliadelpMa, Sept 21, 1877. 

•-•-• 

^nt f 00& Mk 

Practleal Hints oa tlic Seleetloa and Um of 
the MleroMope. Intended for Beglnnen. By 
John Phin. Seoond Edition. Folly ilhutnied 
and ff really enlarged. Prioe 76 cents. New York: 
The Indnstrial Publication Oompany. 
It would be out of place for ns to do mnoh more 
than merely annonnoe the isBae of this book. We 
may remark, however, that mnoh of it hag been 
re-written, and the additions both to matter and 
illastrations render this edition substantially a new 
book. The want that has existed for such a little 
manual has been well marked, and has probably 
secured for this one a degree of favor which is be- 
yond its merits. That it has been very generally 
welcomed is shown by the fiust that already the 
seoond edition is passing rapidly off, and the work 
has been adopted in several of our colleges. 

I<lf l&t t A Series of Simple, Entertaining and In- 
expensive Experiments in the Phenomena of 
Light, for the Use of Students of Every Age. 
By Alfred M. Mayer and Oharles Barnard. Price 
II. New York: D. Appleton & Oo. 
» The experiments detailed in this book are of the 
simplest kind, and although they are old and 
familiar, they have received a pleasant air of fresh- 
ness and novelty from the manner in which they 
are presented. The principles which are illustrated 
are within the comprehension of every intelligent 
boy and girl, and we can imagine no more pleasant 
holiday work than for young folks to make the ap- 
paratus here described, and demonstrate the laws 
and facts which they are intended to ilinstrate. 



Praetical DUrcetloM Unr Collcctlaf , Traa^ 
poitlMf Pr e — r r l ag •ad UoantUig Dift> 
toukm. By Prof. A. Mead Edwards, M. D.; Prof. 
Christopher Johnston, M. D.; and Ptof. Hamilton 
L. Smith, LL. D. Price 75 cents. New York: 
The Indnstrial Pnbheation Company. 
This is a reprint of a series of papers which are 
now out of print, but which contain the moft 
complete, thorough and Judicious direotioDB tk&t 
have ever been published. Every one of these 
authors is a well known author!^ in his depart- 
ment, and the result Is a volume which mustficd 
its way into the library of every worker amongst 
diatoms. 

St. Nlebolas begins a new volume with the 
November number, and this first number ii a 
charming one. In addition to the usual pleaaant 
reading matter, there are several articles which 
will specially interest readers of this joumaL One 
of theseis^Stickle-back BeU Bing^rs," hi which 
a very fine engraving Is given, illustrating the waj 
that some minnows were taught to ring a bell 
Another oapitol article is called "A Budget of 
Home-Made Christmas Gifts," and describes verr 
fully the best methods of making a large nnmber 
of somewhat unusual, but very neat and luefal 
articles, such as any boy or girl might constnct* 
This article is quite extensive, and is well worth the | 
price of the entire number. Altogether it is a csp- 
ital number, and the editor, Mrs. Dodge, is evidentir j 
unrivaled as a caterer for the young. 
-#-* 



Books ftnd Pamphlets Beceived. 

* The Doctrine of the Immortality of the Sod 
Sustained by Modem Scientific Discoveries." 6t 
Charles Skelton, M. D. Trenton: Naar, Pay & 
Naar. 



The Editor of the Ajcmbioav Joubvaz. of MK isoe rwr t 
does net hold himself responsible for opinions or fteta 
•tatad by oorrecpoodente. In this depwtment iw «• 
oord the widest liberty oonaiitent with proper oonrnty. 

> Mountingr Alg». 

EcL Am, Jour, Microscopy— The article by 
Mr. CharlsB Stodder in your last number, on 
"Mounting Diatoms in dtu," was not withoat 
considerable interest to me, and no doubt to 
others who have tried their hands at mounting 
marine alg» in a way to show its best points. 
I believe that workers in microscopy should do 
as good camp meeting attendants do — erery 
one should get up and relate his or her experi- 
ence. Now as I have done considerable lately 
in the way of mounting marine algse, I chink it 
my duty to advocate the use of the material 
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that has giyen me the most Batis&otory results, 
i. c salicylic aeid. My process is as follows: 
by using *• sea salt," (which can be bought for 
a trifle at any first-class droggist's) and dis- 
tilled or rain water, a good substitute for sea 
water is obtained; into this I immerse the 
rough-dried specimens of alg», and in an hour 
or two they haTC resumed their natural shape. 
Now, picking out and clipping off such pieces 
as are best adapted for mounting, I transfer 
them to a bowl of distilled water and wash 
them clean, and ftom thence transfer them to 
a small saucer containing a saturated solution 
of salicylic add. The shallow cell into which 
they now go is built up of shellac cement made 
by dissolTing bleached shellac in cologne 
spirits. Oells made of this substance are ready 
for use twelve hours after being laid on to the 
slide. I pick up the specimen with forceps, 
pat it on the slide, and fill up the cell with the 
salicylic acid. I now breathe on the coverinef 
glass and put It in its place, and by the use of 
blotting paper absorb the superfluous fluid. A 
thin coating of gold size completes the work 
for the time being; in a day or two I lay on 
more gold size, and afterwards white zinc 
cement or brunswick black— the finish, of 
course, being a mere matter of fancy. 

In mounting a piece of alg» having Isthmia 
parasitic on it, it is almost impossible to fill 
these diatoms if balsam is used, whereas by the 
use of salicylic acid, every valve will be filled. 
In some oases the medium I have used has 
robbed the algas of its color, but this occurs 
but rarely. 

I have now before me a slide of PtUota 
h^noidea in full firuit, the beauty of which 
could never be brought out excepf by first im- 
mersing the specimen in the sea water I have 
referred to. For the study of algSB, direct light 
should be used, but using dark field illumina- 
tion is the best way of making it a genuine 
"Oh my!" slide. IL P. Atwood. 

Chicago, Oct 22, 1877. 



A Few Words concerning^ the Perform- 
ance of Objectives. 

Ed. Am. Jour, Jftcrosccpy— Referring to the 
letters of Mr. E. Gundlach, printed in the 
August issue of the Oincinnati Medical News, it 
will be noticed that Mr. Gundlach bases his 
optical laws on the performance of his own ob- 
jectives, or at least he appeals confidently to 



his objectives to sustain his positions, as to 
working distance, resolution and angular aper- 
ture. 

Mr. Gundlach certainly has the right to state 
the principles which govern him in the con- 
struction of object-glasses, and it would be well 
if other makers would follow his example. But 
his readers must keep constantly in mind that 
while the general principles he sets forth may 
not, as a rule, differ materially firom those actu- 
ating other opticians, each and every one has 
a handling characteristically his own, and that a 
necessary result of this will be recognized in 
the characteristic performance of various so- 
called first-class objectives; and fturther, that 
between the extremes comprised in the 
"handling** aboye named, a large margin ob- 
tains, sufficient to warrant the acceptance of 
one objective to the exclusion of another. 

The potency of these considerations is en- 
hanced when we remember that the slightest 
superiority in an objective is of the highest im- 
portance. Beale says (" How to Work with the 
Microscope,** p. 285) "It is certain that the 
slightest advantage in defining power ought not 
to be underrated. '• • * Improvement in 
the means of observation is of the utmost im- 
portance, and however slight, always leads to 
the discovery of new iiacts.** 

Again, Dr. Beale writes (p. 283) "The best 
object-glasses will define clearjy and accurately 
bodies which, from their transparency, are 
quite invisible under objectives only slightly 
inferior to the first.*' 

It therefore becomes apparent that these lit- 
tle differences, perhaps due to "handling" on 
the part of the optician, while they are invalu- 
able to the working mioroscopist, may also be 
referable to the genius of the optician— to a 
particular method of " handling " known opti- 
cal laws. 

By way of illustrating these "little differ- 
ences,*' it may be mentioned that among first- 
class objectives of the same magnification, aper- 
ture and resolving power, greater and lesser 
working distance will be found, and right here 
is the solution of the dogma of (so-called) pene- 
tration, for, of the glasses above mentioned, 
that one having the greater working distance 
will be endowed with the greater penetration. 
This is the whole thing in a nutshell, as set 
forth by the writer years ago. 

If, in the comparison of two objectives, alike 
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in magnificAtion, aperture and resolying power, 
one shall be fonnd to haye the longer working 
distance, then is its saperiority demonstrated, 
and, be it remembered, that oomparisons of 
objeotiTos ought always to be made in this 
kind of a way, otherwise any attempt at com- 
parison would be as futile as if we were to com- 
pare a turnip with an orange. 

Again, if U can be shown that a medium 
power glass, say a l-6th or a 1-lOth, haoxng the 
widest aperture hnovon, and also comparatively 
large working distance, say l-50th of an inch, 
will more than do any work that can be done 
with objectives of exceedingly high power, and 
correspondingly short working distance (excess 
of aperture being baired by the above named 
conditions), it will be obvious that the former 
will be eminently the superior glass. 

Now the fads warrant the assertion that just 
such l-6ths and 1-lOths are made, and by Amer- 
ican opticians. The writer has had, and still haa 
in his possession, just such glasses. His 
first contribution to the columns of the Hews, 
four years sinoe, set forth their claims, and he 
has never had occasion to make either modifi- 
cation or retraction of his original statement 
When such occasion ^hall occur, the readers of 
this journal will be promptly advised; until 
then I claim (especially for the l-6th) nnequaled 
intensity of definition, widest known aperture, 
combined with large working distance— in 
other words, wtthout that sacrifice of ** working 
distance " alluded to by Mr. Gundlach. 

I embrace this, my first opportunity, to say 
that I have lately examined at length a new 
duplex 1-lOth, the work of a young American 
optician. This new 1-lOth is similar in aper- 
ture and has greater working distance than my 
own 1-lOth; its work over such tests as the 
Kobert and MOller (balsam) plates was quite 
equal to that of its formidable competitor, 
while the views it gave by central light were 
simply glorious, excelling the old 1-lOth. This, 
as a first attempt on the part of a young op- 
tician, is truly encouraging. These new duplex 
glasses will receive my earnest attention, and I 
may have, in the future, something more to say 
about them. 

Allow me to farther state, that, being desir- 
ous of acquainting myself with the work of our 
own opticians, I wrote to the Bochester firm, 
asking the loan of objectives for examination 
and study. They responded promptly, sending 



me by return mail a full line of Mr. GandUeli's 
lowest priced '* Student's" work. They cer- 
tainly had no time to select exceptional glasses. 
My time has been so thoroughly occupied, I 
have not yet given them the attention they 
deserve, but as fu as they have been examined 
I am much pleased with them— a 3-4th inch at 
$6, a 1-2 inch at $8, and a 3-lOths at $11, are 
very fine indeed for their cost 

J. Edwabds Smith. 
Homeopathic Hospital OdHege, Cleveiand, 0., 
SepL, 1877. 



• a » 
Angular Aperture and Central Illumin- 
ation. 

Bi, Am, Jovr, Microscopy—The last article of 
Prof. Smith in this journal seems to demand a 
few more remarks on my part, but, as already 
intimated, my reply must be very short I do 
not see that anything would be gained by a 
controversy carried on in this way. 

Prof. Smith declines to *« reply directly 
to " my last article, and most of his paper is 
taken up with an account of his manner of 
making examinations with a 1 inch and a l-6th. 

However entertaining this may be, it does 
not seem to affect the points at issue. I would 
remark that I fail to see the advantage of woii- 
ing a glass up to its fullest capacity with deep 
eye-pieces. It is trying to any glass, and it is 
questionable if it is an advantage to use an 
inch to see 30,000 lines to an inch, with a deep 
eye-piece, when a 1-2 or 4-10th8 would do the 
same work without being pressed so hard. But 
this does not touch the question at issue, and 
I dare say few workers will be induced to follow 
this plan— in fact, few 1 inch objectives would 
stand it at all. 

In regard to the l-6th with the " widest aper- 
ture known," Prof. Smith merely states that 
*' I get better work than I can with any other 
style of glass." The 1-lOth of Spencer is still 
better, and with central light. Well, I hare 
ahready freely admitted to Prof. Smith that 
Tolles and Spencer are making wonderfiil 
glasses, and have no desire to contradict these 
assertions. 

Now, as to some of my *' remarkable state- 
ments." I claim that the best work of a lens 
in resolutions requires that the illuminating 
pencil must have an angle equal to that of the 
objective. This, Prof. Smith says, is a "moet 
remarkable statement," but, fortunately, sayiog 
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80 does not prove it. It is an easy way of dis- 
mlsnng the matter, bat before I retract it I 
must know why. To be sore Pro! Smith says 
that his own experience is opposed to this 
Btatement, bat ontil his experiments are pab- 
liflked and sabjected to pnblic examination, 
ihey are not to be accepted as evidence against 
such a well-foonded belief as this. 

In regard to the exhibition of the 19th band 
B8 an opaqne object. Dr. H. A. Johnson, of 
Chicago, writes me that he is confident of hav- 
ing done this same thing with his method of 
illumination through the secondary body of the 
binocular, using a Powell & Lealand 1-lOth and 
a Wales l-26th. Although no date was given, I 
snspect it was about 1872. 

As regards central light, I wish to state that 
the charge implied by Prof. Smith by the word 
"tactics," is quite unfounded. I stated plainly 
that I was unprepared for the statement, but I 
did not know at the time that it was con- 
sidered a vital point in the controversy. It 
seems to me that the best ** tactics" for me 
would have been to avoid it entirely. But it 
was not in my plan to question results (see 
page 110. ) Now that I am confronted with the 
question, I must meet it by saying that while 
it may be true, for reasons which I cannot oc-* 
copy the space to give noW| I must ask for ftir- 
ther confirmation ol it before considering it as 
proved. 

It is easy to throw aside the results of mathe- 
matical oaloulations, as Prof. Smith does, for 
the sake of argument Still the results are 
there, and they agree pretty well with practice. 
HdmhoUs^a forrmdcB never provedthat (he Idth hand 
wuld not he resolved. 

1 have felt obliged to write this hastily and 
concisely, and have not explained some points 
as I would wish. I have nothing more to say 
on the general question; the field is too wide, 
and all the points cannot be replied to in one 
article of moderate length. If, however. Prof. 
Smith feels disposed to discuss any one point 
with me, so that we may be confined strictly 
within the limits of the question, I shall try to 
hold my ground already taken, or accept defeat 
in a becoming manner. 

I want to reach the truth; I am not preju- 
diced against any glass of any angle. 

BOMTN HiTOHCOGK. 

8 Beekman Place, New York, 



Bermuda Diatoms. 

Ei. Am, i/bur. iftcroscopy— Please inform 
lir. Hamlin that the whole history of the 
** Bermuda earth," so iiar as is known has been 
published in the proceedings of the Boston 
Society of Natural History. In brief, it is this, 
the original specimen, now in the Bailey Col- 
lection of the B. S. N. H., was sent to Prof. 
Bailey by Prof. Tonmy about 1842 (see SiUir 
man*8 Journal), labeled <* Bermuda;" Bailey 
added, with a ?, *'Is." Ehrenberg, probably 
overlooking the <*?," published as *< Bermuda 
Island." Search in the island proved that there 
was no such deposit to be found there. Then 
attention was turned to Bermuda Hundreds 
in Virginia; search there byProt William B. 
Rogers and others failed to find anything. 
Prot Johnston received a specimen of '< infus- 
orial earth" from Nottingham, Md. This 
earth yielded to the writer, and to Prof. John- 
ston, the peculiar forms of the *' Bermuda " He- 
liopeUas and Oraspedodiecus Regans. This was 
considered sufficient evidence that the long 
sought for deposit was discovered— probably. 
Since then my friend. Dr. Josiah Ourtis, made 
an excursion in the valley of the Patuxent 
Biver, and found an immense tract oi country, 
many miles in extent, of the diatomaoeous 
earth, same as the Nottingham, containing the 
same forms. The conclusion is that the ori- 
ginal Bermuda of Toumy and Bailey may have 
been found in any of the localities named by 
Prof. Johnston, or visited by Dr. Curtis; and, 
so fietr as present knowledge goes, in no other 
part of the world. Chabubs Stoddeb. 

JBoston, Mass., Oct. 19, 1877. 

i • ■ 

TKAirSAOTIONS 07 SOOIETIXS. 

NoTB.— It Will afford na great plaMore to pal»llah notes 
of the trAueaetione of any of our mloroioopicel aooletiea. 
The limited apaoe at onr commend preolndea the in- 
aertlon of lengthened aooounte of mere bualneae details. 
Bbm. Fimneleeo UlcroeeopteAl Soelet)r*~A 
regular meeting of the San Frandsco Microscopical 
Society was held on Thursday evening, October 4th, 
with ^ce-President H. 0. Hyde in the chair. After 
readmg the minutes, Mr. X. T. Olark was elected a 
resident member of the Society. 

In consequence of the absence from the city of 
many members of the society, no meeting was held 
at the stated time, on September 20th, and the 
Secretary had to announce the acquisitions of both 
dales, which were as follows, viz. : American Natur^ 
aliat. Monthly Mieroecopioal Journal, Cincinnati 
Medical New$^ and AiixBioAir Joubval or Migbo- 
scoFT for August and September; the Popular SeU 
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enoe Monihly, with sapplement, for September and 
October; Nature for Jcily and August; Journal 
QuekeU Miorotcopioal Club for July; Fart S, VoL II, 
"BoUetin Bassey Institntion/* uid Jowmai de 
Mierographie, Pelletan— all by anbtoriptinn. 

By porcbase there was added ** Manual Botanic 
Termg," Cooke; " Elements of Embryology,** Foster 
and Balfour; and '* Walker's Statistical Atlas of the 
United States," while Ar. Kinne donated No. X of 
"Proceedings of the Belgian Microscopical So- 
ciety.** 

Dr. S. M. Mouser donated to the Cabinet a slide 
mounted by him with a stained section of frog's 
stomach, showing the villi and cell strueture, and 
Mr. J. B. Scupham handed in samples of silioeous 
and micaceous earths from Gold Hill, Neyada. 
Quite an extensiTe series of diatomaceous earths 
were presented by the California State Geological 
Society, obtained by that young but energetic 
scientifio organisation from Monterey, Santa Bar- 
bara, Ventura, near Virginia City, ten miles north 
of Petaluma, and Nottingham, Maryland. Most of 
these fossil deposits have nerer been unearthed be- 
fore, and consequently the members were desirous 
to know of the characteristic diatoms to be found 
in them, to which end the Corresponding Secretary 
was instructed to request Dr. A. M. Edwards, one 
of their members, to examine the samples and re- 
port as soon as practicable, trusting some of them 
might prove as fruitful as the Santa Monica de- 
posit. 

From'Mr. J. W. Deems, a corresponding member, 
residing in New York dty, was received three 
specimens of supposed coral, found by oystermen 
at Long Island Sound. 

The second instalment, being Century n of 
Prof. H. L. Smith*8 reliable series of typical dia- 
toms, had come to hand, and were warmly wel- 
comed by all present, partiouUrly those who love 
to study and become familiar with the correct no- 
menclature of the silioeous shelled little beauties. 
The mode of arranging them in book-like rack 
boxes is a great improvement over the former 
method adopted by Prot Smith, an^ yet a late let- 
ter to Mr. Einne contains the information of some- 
thing better stUl in this direction, as well as the 
discovery of a new method of mounting dry pre- 
parations so they wHl not spoil, (as unfortunately 
all those with asphalte rings are liable to do), nor 
the covers become dislodged by any blows or 
falling. 

A very interesting letter was received through the 
hands of Dr. C. L. Anderson, a corresponding mem- 
ber, residing at Santa Cruz (given in another 
column), in consequence of the interest the mineral 
he mentions seems to be attracting in scientific and 
other quarters. A slide, received fh>m Mr. Allen T. 
Moore, of Coldwater, Mich., of the coorongite, was 
handed to Mr. Hanks at a former meeting, but no 



report has been received from him as yet. Hr. 
Kmne stated that he understood the mineral to be 
named from the District of Cooiong, where itii 
found. With a small quantity of the mineral, Dr. 
Anderson also sent a small piece of what he re- 
garded as a paraflne shale, also from Australia. He 
stated it to be rich in carburetted hydrogen, and 
presumed it to be abundant, from the Uci that it 
can be obtained at about 125 per ton in San Fran- 
cisco. The origin and extent of the deposit mmi 
be a subject of interest not only to science bot to 
commerce. The slide sent in by Dr. Andenon, 
with the samples, was one mounted by Mr. Jlorria, 
from the coorongite, and was found to contain 
varieties of f^resh water diatoms. 

Mr. H. F. Attwood, of Chicago, sent the mem- 
bers of the society, through Mr. Kinne, sereril 
slides of diatoms obtained from the water supply of 
his city, and which he stated have recently been 
receiving considerable attention fhmi a Prof. Piper 
there, who, like many others, seems to miatake 
notoriety for fame, and proceeds to fright the loni 
of the average Chicagoau who takes his water 
straight, by badly executed drawings of diatoms 
and other firesh water microscoplo plants. Some 
of the Professor's terrible monsters of the deep 
were at once recognised as Diatoma vulgare, Ste- 
phanodiscus Niagara, Qydotella operoulata, Aaieri- 
onella formosa, Fragilaria, etc., species which are 
as particular about their water supply as any one 
need be. 

. Indicative of the interest that the mierosoope is 
attracting, a letter was read to the members from & 
lady resident of the dty who was desirous of learn- 
ing of some one proficient in microscopical atudiei, 
who would form a daas or gire private instruc- 
tions. 

The Secretary of the American Postal Micro- 
Cabinet Club notified the members that the boxes 
of two of their ofrouits tiad come to grief in the 
riotsEast or been stolen; at least the use of the 
highest powers he could obtsiin yrwB unable to 
resolve them into anything tangible. AsMr. Her- 
vey in his letter suggested that "lightning hardlj 
ever strikes twice in the same place,'* the members 
decided to send on some more slides. 

Dmnklrk HIcroseopieal Soclet3r_The regn- 
lar meeting was held on Friday evening, Oct. 1^ 
1877. The President, Dr. Geo. E. Blaokham, in the 
chair. There was a large attendance of membeis 
and visitors. This being the first regular meetinf 
since the summer vacation, a good deal of rontise 
business was transacted in the business session. 

At the scientific set sion, LieuV. W. L. Carpenter, 
U. S. A., late of the Hayden and Wheeler Sanreji 
of the Territories, gave a brief but interesting lec- 
ture ** On the use of Curare in the study of Bi- 
ology." His remarks were illustrated by the ioM 
tion of a few drops of the dUute solution of this 
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poiBon beneath the skin of e male frog, prodaoing 
<K>mpIete panlTBls of the volontary miuoles. By a 
<;trefal diiseotion, the intestine wu drawn oat, and 
the oironlation of the blood in the email TeeselB of 
the meeentery was well shown on the president's 
Urge ToUes* stand, with his Tolles' 1 inch objeotire, 
and the B (1 inch) Hnyghenian and the 1-2 inch 
and 1-4 inch solid eye-pieces, the powers being 
respectiTely 100, 200 and 40O diameters. Under the 
Utter power the individaal oorposcles were beaati- 
folly defined. 

Lieut. Carpenter exhibited one of Zentmayer's 
new Histological Microscope stands. This is a 
most compact, oonTcnient and beantifoUy finished 
little stand, having seyeral new pohits of excellence. 
The mirror bar Is pivoted in plane of the object, 
and carries a sub-stage or accessory carrier, the 
distance of which from the object can be varied to 
focus a condenser. The mirror and snb-stage can 
be Bwnng above the stage, and nsed for the illum- 
ination of opaque objects. 

The president, exhibited a Tolles* large mioro- 
•oope stand, "B," with 1 inch Huygfaenian, and 1-2 
and 1-4 inch solid eye-pieoes, and Wenham reflex 
iilnminator. The firmness, solidity, convenience 
and perfect workmanship of this splendid stand 
were much admired. The president also exhibited 
a cheap 1-6 dry objective, by ToUes, price 115, 
which resolves clearly P, angulatum by central 
light. 

The additions to the library and cabinet were, 
Scienoe Ohaerver for August and September; ten 
pamphlets relative to the display made by the 
U. 8. A. Medical Department at the Centennial 
Exhibition; Journal de Miervffraphie, Paris, France; 
Beportonthe Bocky Mountain locust and other 
hifects injurious to vegetation, by Dr. Packard; the 
Oindnnatl Medioal N«W9 for July, August and 
September; a series of drawings of typical forms of 
dUtoms, £rom Bev. J. W. Armstrong, D. D.; foram- 
iniferous earth, from Bev. M. Adams; a number of 
specimens of the imago and the empty Urva cases 
of the so-called seventeen-year locust {Oioada Sep- 
imndgoem)t '^^^'^ ^>^* <^^ ^^* ^* ^ Hinman. 

After a time spent in the examination of objects, 
and discussion of Lieut. Oarpenter*s remarks the 
society adjourned. 

TyndAll AMOclatton of Scleaee. — At a stated 
meeting of the Section of Microscopy of this asso- 
cUtion, held at Columbus, Ohio, Oct. 13, 1877, Prof. 
T. 0. Mendenhall in the chair, papers were read by 
Bev. L F. Stidham on the <* OscflUria ;*' by Mr. 0. 
0. Howard on **Blood,^ and exhibiting the anusboid 
movements of the white corpuscles ; and by Profl 
Albert H. Tattle on " Bub-Stage Illaminators for 
Immersion Objectives. " «There were on exhibition 
and tested, Wales' Students* 2-3, 1-6 and 1-10 immer- 
sion, and Spencer's 1-4 Students* dry and corrected. 
Considering the cheapness of the above, they did 



most remarkable work. The following officers were 
elected for the year 1877-8: President, Bev. I. F. 
Stidham ; Secretary and Treasurer, Curtis C. How- 
ard; Curator, Prof. Thoe. C. MendenhalL P. 0. 
address of officers, ''Colnmbns, Ohio." 



PonoBal._Oar readers have doubtless observed 
that Prof. J. Edwards Smith, well-known as a 
Microscopist, has removed from Ashtabula, Ohio, 
to Cleveland, where he has been appointed to the 
chair of Microscopy and Physiology in the Homoeo- 
pathic Hospital College. The college is to be con- 
gratulated upon the accession which it has ac- 
quired. 

SXOHANGSS. 

Spechnens of lead ore, heavy spar, and black 
tourmaline, In exchange for microscopic shdes or 
Bcientiflc books. Address James N. Bishop, Plain- 
ville, Hartford County, Conn. 

Utricularia, bladders containing cntomoetracam 
and conferva, exchanged for well-mounted speci- 
men^histologioal preferred. Dr. Chas. L. Swasey, 

Want to exchange a monocular microscope for a 
Woodward's Student's monocular microscope, or 
one like it; will pay cash difference. J. Siler, 1,242 
Broadway, St. Louis, Mo. 

Books wanted : Johnston's " Spongids andlitho- 
phytes," Edinburgh, 1842. "British Spongid©," 
J. Bowerbank, Loadon, 1864. "Sponges as a dis- 
tinct sub-kingdom of Animals," by A. Hyatt. B. 
AUen, 62 North Third street, Troy, N. T. 

Slides of rare chemicals for the poUriscqpe. Send 
for list. Send list of exchanges to G. E. Bailey, 
Uncoln, Neb. 

Plumule scales of small cabbage butterfly (Pieris 
Eapie), mounted, forgood slides. Edw. Pennock, 
806 Franklin stieet, Ailadelphia. 

For exchange, transparent ii^ections, equal to 
finest Enfflish slides of Thymus and Thvrold glands, 
stomach, bladder, kidney, mesentary, intestme and 
tongue of cat. J. T. Joslin, Newburgh, N. T. 

Slides of various kinds of fertUe fern fiends. 
Indian com, deutzia, citra odora and other leaves, 
decoloriaed and stained, exchanged for other gooa 
microscopic objects. 0. Blasdale, M. D., Jericho, 
Qaeens County, N.T. 

Polyzoa with " bird's heads," foraminifera, poly- 
cystina, holothurian plates, synapta anchors, chko- 
dota wheels and young; spicules of sponges and 
gorgonia, etc., in exchange for foraminifera, path- 
ologcal, anatomical and vegetoble preparations. 
F. M. Hamlin, M. D., Auburn, N. Y. 

Diatomaceons earth from various deposits on the 
Pacific coast (Santa Monica, Lower Califomia, San 
Pedro, San Oregorio, Monterey, Petaloma, Santa 
Bosa, lone Valley, Ventura County, Virginia City,) 
and other localities,'in exchange for wdl-mounted 
slides of the same, or for fossils and minerals, or 
for mounted objects having a bearing on Geology. 
Address Califomia State Geologici3 Society. &n 
Francisco, CaL 

Microeoope wanted in exchange for a very excel- 
tent yirid watch which cost $160. Addnsss E. W., 
Box 4,876, New York P. O. 

Scales and skin of Anguilla vulgaris in exchange 
for other objects. Address H. B. Harirreaves. Gw- 
nerville, Bookland County, N. Y. K"*™» "^ 
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A Dogberry Come to Jad|pM«iit— -A Bhode 
Island juBtlce has decided that pigeons are not 
"animals," and that the statute relating to oraelty 
to animals does not apply to them. 

New Standard Light for Qmm Tcstlng.^In 
his Cantor lecture on the " Ohemiitry of Qas Mann- 
facture," Mr. A. Yemen Haroonrt, M. A., F. B. S., 
stated that the standard sperm candle is nboer- 
tain, variable in composition and conatniction of 
wick, and that the mode of homing and light of 
the same candle flnotnates greatly firom time to 
time. He proposes as a snbstitate for the slandard 
candle an air-gas, obtained by saturating air with 
light petroleum rapor. The gas he obtahis by 
passing air through water with a measure of light 
petroleum on its surface contained in a Woulfe's 
bottle. The gas is to be burned in abumerof 
definite size and construction, the gas issuing with- 
out pressure. 

From tl&e best descriptions, or even Irom 
plain engraTings of fowls, it is difficult to gain a 
correct idea of their general appearance. Correctly 
colored plates, however, give almost as accurate 
An idea of them as looking at the fowls themselves. 
The PouUry World has introduced the new feature 
of issuing a chromo-lithographic plate of a choice 
breed with each month's paper. 

Fresb TTater and Marine Aqnaria— -There 
is no better source of ipaterial for microscopic 
work than a good aquarium. After they are once 
started they are easily kept up, and afford an end- 
less supply of interesting objects, both vegetable 
and animal. Mr. Greenwood, whose advertisement 
appears elsewhere, has given great attention to 
this subject, and can supply ahnost any material 
that may be required. 

Tbe Bine CeU Antleipated—We have recently 
been glancing over some old works on microscopy, 
which we have been so fortunate as to pick up at 
different times. Amongst others "Hooke's Micro- 
graphia." 1665; " Zahn's Ooulus ArtificiaUs,»» 1684, in 
which is described a bhiooular microscope with two 
eyepieces and one objective; « Grew's Anatomy of 
Plants," and othert. It is astonishing to find how 
many ideas, supposed to be modem, are to be found 
in these old books. For instance, dipping in Baker's 
"Microscope Made Easy," we found the foUowlng 
passage: "We should always have ready for this 
Purpose [the examination of transparent objects] 
little SUps of Glass, about the Bigness of a BUder. 
[the old Ivory sUders are here referred to] to place 
ObjeoU on, occasionally; some of which slips should 
be made of green, blue and other different colored 
Glass; many Objects being much more disthiguish- 
able when placed on one Color than another." 



A Strong Cement_The so-caUed crystal Por- 
celain cement conaiits, according to Prof. BOttger, 
of gelatine ditsolved in acetic add. It is prepared 
by pladng a small piece of dear gelatine in a por- 
odaln cup, and after adding a small quantity of 
acetic add« dowly heating it until a visdd, per- 
fectly homogenous jelly is formed, which on coo^ 
forms a transparent mass. In order to cement two 
broken parts together, the gelatine-like mass is 
returned to a fluid condition by gently warmmg, 
and applied by means of a brush to the fhwtured 
faces ; the latter are then gently pressed together, 
and permitted to lay quietly for twelve or fourteen 
hours* 

Menu>randnn& Books— The neatest and most 
convenient thing in this line that we have seen i» 
the new pocket memorandum book brought ont \>y 
the Silicate Blate Company, of this dty. These 
pocket tablets are made of a new and very fine 
silicate board called ** ivoiine," which is very easy 
to write on, and from which the writing is easily 
and completdy removed by means of damp cloth or 
paper, leaving a perfectly dean surface. For tem- 
porary memoranda these books are invaluable, and 
we suppose they may be had f^m any bookseller. 

Catalogue of BKIeroecopes— Mr. Bchrauer, of 
50 Chatham street, has placed on our desk a rery 
handsomely illustrated catalogue of the micro- 
scopes of his make. Mr. Schraucr deals largely in 
the Hartnack objectives and generally has a fall 
stock on hand. 

More Red Tape.^The benevolent work of John 
G. Chapman, of New Haven, who for five years has 
been in the habit of supplying the Postcdfice with 
stamps with which to forward letters dropped into 
the office nntamped« is brought to an end by ao 
order firom the Postofftoe Department that such a 
course must cease, and all letters held for postage 
must be forwarded to the dead-letter oiBee. Ibis 
seems to be a very foolish order. 

Anaatenr Meelaaniee— .Those of our readers 
that wish to inform themselves in regard to the 
best tools for performing various kinds of work 
would do well to address Mr. George Psir, of Buf- 
falo, and get a copy of his catalogue. Mr. Parr has 
for many years made a specialty of small tools and 
amateur tool chests, and his catalogue containa ao 
hnmense amount of practical Information. 

Pieaeant and AAeient— The comfort to be 
derived firom any heating apparatus depends not 
only on the ease with which it warms a room, but 
the condition in which it leaves the atmosphere. 
In this respect the stove known as the *' Kre on 
the Hearth" is pre-eminent. It makes very little 
dust, and while it difihses a genial gk>w, it venti- 
lates the room, so as to leave the atmosphere 
pleasant and wholesome. The address of the 
manufacturers is 115 Fulton street, New York. 
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A Fossil Peronospora. 



T a recent meeting 
of the Woolhope 
Olub, Hereford, 
Mr.Worthington 
G. Smith, F. L. 
S., read a paper 
on a fossil fun- 
gus, which he has 
named Peronos- 
poriies aniiquar' 
tu«, and which he 
explained came 
under his notice 
as follows: Mr. 
W. Oarnithers, F. R. a, keeper of the 
botanical department of the British Mus- 
eum, obserred this or a similar parasite 
some years ago in a slide belonging to the 
Museum collection. Another slide lent to 
Mr. Oarmthers a few months ago by Mr. 
J. T. Young, F. G. 8., presented a fossil 
fungus (Peronosporites anHquaritis), found 
in the scalariform axis of the stem of a 
Lepidodendron from the coal-measures, and 
therefore indicating a remote antiquity. 
Mr. Smith said that no description, except 
that of a Mucor, also from the coal-meas- 
ures, had hitherto been published of any 
well-defined fungus belonging to the PalsBO- 
zoic series of rocks. The specimen of the 
fungus now under consideration shows one 




of the most interesting groups of threads 
and fruit, or, more properly speaking, 
myoelia and zoosporangia (or oogonia) as 
seen with the vascular axis of the Lepido- 
dendron. A dose examination of the my- 
celium shows that it is supplied with numer- 
ous joints or septa. This seems to favor 
the conclusion that this fossil parasite be- 
longs to Peronospora. One of the most 
perfect groups of these Palnozoic blad- 
ders containing the once mobile spores, 
having been enlarged to four hundred 
diameters, revealed the remarkable cir- 
cumstance that the bladder is exactly 
the same in size and character with aver- 
age oogonia of the present day, especially 
with the same organisms belonging to 
Peronospora iv/esians^ or the potato fun- 
gus. The contained zoospores are like- 
wise similar in form and dimensions with 
the zoospores of Peronospora infestans'when 
measured to the ten-thousandth of an inch, 
so that when enlarged and engraved, and 
placed side by side, they appear to be iden- 
tical. Mr. Smith adds that in this fungus 
we probably have one of the simple primor- 
dial plants of the great family of Yungi, and 
that if Peronospora is an Alga, we have in 
Peronosporites anHquarius a plant which, 
from its extreme antiquity, lends some favor 
to the views of Sachs and other evolution- 
ists who place the lower Algie amongst the 
primeval plants from which fungi and all 
other ceUidar Oryptograms have branched.— 
Iron, 
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Elementary Papers on Objectives and 
some Accessories. 

BY BOMTN HIT0H0OGK« 
L--ABEBR^TIONS AND THEIB OOBBBOTION. 
rpHE writer has Bothing original to com- 
J- munioate in this article, but he is in- 
dnoed to write it for the benefit of those 
who have not time or opportunity to look 
for the information elsewhere. 

It is well known that a prism of glass or 
any transparent material decomposes a ray 
of light which passes throngh it into sev- 
eral colors, the violet being at one end of 
the spectrum, the red at the other. Now, 
place two prisms of equal angles with their 
bases in contact, as in Fig. 1, and we find 



Fig. 2 shows the course of the nys 
through a double convex lens, the li^t 
emanating from the direction A, and the 
decomposition of the light is shown at C. 

This aberration is corrected byalensvith 
concave instead of convex surfaces, nsoally 
a plano-concave lens, but frequently a con- 
vexo-concave lens, is employed. The action 
of a concave len^of any form is shown in 
Fig. 3, which represents a plano-concave 
lens. Suppose diverging rays to be inci- 
dent upon the plane surface from A, they 
are caused to diverge, as may be readily 
understood; but, as the lens acts like a aeries 
of prisms, we find that the light is decom- 
posed, and the violet end of the spectrum 
is at V, the red end at r. 




Fig.l. 




Fig. a. 



that the light is brought approximately to a 
focus at A, but on more careful examination 
it appears that the different colors are fo- 
cussed at different points along the line B 0, 
so that we have the violet at v, and the red 
at r, with yellow, green, blue, etc, between 
them. 

Imagine \he surfaces of the prisms to be 
curved, and we have a double convex lens 
with positive chromatic aberration; in fact, 
in calculating the couwe of rays of light 
through a lens, we consider it to be made 
up of a series of prisms, the faces of which 
touch the surface at the points of incidence 
and emergence of the rays, and the for- 
mulsB are the same as for prisms. 



Now, combine Figs. 2 and 3, and we have 
Fig. 4, in which the lens is compound, made 
up of a double convex and a plano-concave 
lens. It will be easy to follow the light 
through such a lens. Granting that the 
curves are made to correspond, the rays 
starting from A, strike the surface of the 
first lens and are there refracted in their 
course as in Fig. 3. But as soon as they 
leave this lens they are taken up by the 
next one having opposite curvatures, and 
this exactly neutralizes the effect of the first 
lens. A more careful examination shows 
us that the first lens throws the violet rays 
further from the principal axis than it does 
the red. The tendency of the second lens is 
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Pig. 8. 



to throw the violet in the opposite direction 
more than it does the red. Oonseqaently 
the two lenses, if properly made, will neu- 
tralize each other, and we obtain from them 
colorless light. 

Bat it would be impossible to apply these 
principles to the constmction of lenses, 
were we not provided with different kinfls 
of glass, for, if we make the two lenses of 
the same glass, we do not obtain achrom- 
atism nntil we destroy their action as lenses 
entirely. Fortunately we are able to apply 
these principles to the construction of 
lenses by employing two kinds of glass, 
making the convex lens of crown ^lass and 
the concave of flint The reason for this 
lies in the fact that if we take two prisms of 
equal angles, one of crown and the other of 
flint glass, and compare the spectra pro- 
duced by them, we will flnd that the spec- 
trum of the flint glass is nearly twice as 



long from red to violet as that of the crown- 
glass prism. If we select a prism of crown 
glass and apply to it a prism of flint of such 
form as will just neutralize the chromatic 
dispersion of the crown, the emergent rays 
from such a combination will be colorless, 
while the refractive action of the crown is 
only diminished by about one-half. 

The form of the achromatic combination 
used in the microscope is well known, the 
double convex lens being of crown glasi*, the 
plano-concave of flint. Admirable as this 
correction is, it is not perfect, and cannot be 
made so, owing to the characters of the 
spectra produced by the two kinds of glass. 
Their dispersive powers are not only un- 
equal, but the distances between the colors 
in the two spectra are not proportionate. 

By using three lenses, more perfect 
achromatism can be obtained than with two. 

As to the value of perfect achromatism in 
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an objeotiTe, there is Bome differenoe of 
opinion. Dr. Woodward, among others, 
rather favors a glass slightly nnder oorreoted 
foroolor, i. e., one in which the flint lens 
does not quite correct the aberration of the 
crown. Some insist npon the utmost free- 
dom from color, and seem to think this one 
of the best indications of the value of an 
objectiye. It is certain, however, that an 
objective may be very excellent, and still 
have a very appreciable chromatic aberra- 
tion. Makers are in the habit of varying 
their corrections to suit special require- 
ments, as 6. g. for use in photography. 

What we call spherical aberration is gen- 
erally considered quite distinct from chrom- 
atic aberration, one referring to the form of 
l)ie image, the other to its color. 

Dr. Pigott, however, considers them to be I 
identical, and he has studied them mathe- 
matically with considerable care. In this 
view he is upheld by others. However we 
must treat them here as is the usual custom. 

Owing to this defect in simple lenses, rays 
are not brought to an accurate focus, 
whether we employ white light or mono- 
chromatic light, but some rays meet nearer 
the lens than others. This is caused by the 
form of the lens being such that the mar- 
ginal rays are refracted more than those 
near the centre, and hence reach their focus 
at a different point. In the figure (Fig. 5) 
the marginal rays have their focus at a, 
while those from nearer the axis meet at h. 
The distance a 6 is called the longitudinal 
spherical aberration, and is usually ex 
pressed with reference to a lens which has 
the least spherical aberration possible. Such 
a lens has its radii of curvature as 1 to 6, 
the side of greater curvature facing the 
parallel rays. Galling such a lens 1, we 
have for the spherical aberration of a plano- 
convex lens with its plane surface towards a 
distant object, 4.2; with curved surface 
towards a distant object, 1.081. 

On account of this the front plano-con- 
vex lens of a microscope objective is always 
mounted with the plane side exposed or 
towards the object. Between the points 
a b, Fig. 5, a series of images is formed 



which tend to obscure each other. Obti- 
ously the correction for this defect is found 
in the use of the concave, as mentioned 
above, for chromatic aberration. When the 
chromatic aberration is corrected, the spher- 
ical is nearly so, but generally there is some 
residual spherical aberration which must 
be got rid of in some other way. In tele- 
scopes it is corrected by the addition of a 
third lens. 

It may be that some apology is neoessaiy 
for this long discussion of very elementary 
knowledge. Still, among the many ama- 
teurs and beginners who may read this 
there are comparatively few who are &mil- 
iar with the subject, and it is for these alone 
the article is written. 

To be cojUinued. 



The Siliceous Shelled Bacillaris or Dia- 
tomacea. 

{Oontimied from page 129.) 

Vm.—OBNBBAL ▲NATOICY AITO PHT8I0L00T 
OF THE DIATOMAOBA. 

(a). Structure. 
f N all diatoms, there are generally two 
^ preeminent parts to be distinguished, 
viz., the buter sUiceous shell, and the inner 
soft part. 

The sHioeous shell (lorica silicea) consists 
most probably of pure siliceous earth. I 
say most probably, because later, strict 
analyses of the fossil diatom-meals of Lnne- 
burg and San Fiori, have shown minute 
quantities of day. Whether this clay ia 
.chemioally united with the siliceous shell, 
or whether it is only contained in the inter- 
nal substance, and possibly united with the 
iron also found therein, can only hereafter 
be decided. 

In the siliceous fruatule, there must be 
distinguished especially two things, (1) the 
peculiar, clear, colorless siliceous shdl, and 
(2), the later, more or less colored layers ap- 
pearing within the same. 

With living individuals, as also with 
dead, that are observed in water, one maj 
see the shell always clear, transparent and 
colorless; but as soon as one lets the moiat 
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little body get diy* moxe or lees distinot 
opaqae places abow tbeniselyee, mostly of a 
brown* color, and which, not seldom, pic- 
ture peooliar marks upon the sheU. These 
opaqae spots, or spaces, stand ont yet 
clearer when the frustale is heated. I dis- 
tingnish this layer with the name Cement 
(Gementam), because it occurs always on 
the sides of the individual siliceous plates, 
and invariably covers the joints of the same. 
I suspect that this is a siliceous iron-oxide, 
and, perhaps, also contains the clay, which 
in the analysis one finds in the shelL The 
iron, I suspect, from the brown color which 
the crust shows, and which makes its ap- 
pearance after the shell is heated. 

In many species, e. g, Navicula depressa 
(T. 3., Fig. zlii), this cement stratum is so 
remarkable that by it the little, fine, cross- 
strin, found therein are fully covered, when, 
however, with single individuals of the 
same species, the cement has developed 
itself less strongly, then, by close observa- 
tion, one perceives the fine transverse lines 
clearly, (e. g. Tab. 3, Fig. xli). In Bhren- 
berg's opinion, both these forms, which 
always appear together, are not only differ- 
ent species, but belong to two distinct gen- 
era. The apparently unstriped he con- 
siders as belonging to Navicula, and the 
striped to Pinnuluria. Here, as in most 
other cases, the cement stratum clothes the 
occupied space uniformly, without especial 
marks upon the inner plate; but with an- 
other group it forms neat, delicate points, 
which are pretty regular, (e. g, Nav. rostrata. 
Tab. 3, Fig. Iv), or, is in more or less 
regular rows [e, g, Nav. costata. Tab. 3, 
Fig. Ivi, and Stauroneis lineolata, Tab. 29, 
Fig. v), or in transverse strifiB {e, g, Staur- 
oneis aspera. Tab. 29, Fig. xii), or is so 
arranged that it forms lines, which are 
oblique, and crossing through each other 
(e. g. Surirella omata. Tab. 3, Fig. liv).* 

The real frustule consists, in most cases, 
of four plates, or pieces, which are so united 



*These dots, lines and other markings mentioned 
by Kntzing m due to the ** cement stmtnm," mnet 
not be oonfoanded with the tme strin, etc., men- 
tioned farther on.— TVaiu. 



that it appears like a four-sided little body. 
Once for all, I will here remark that I will 
call those sides which never possess an 
opening in the middle, but are subject to a 
division, main sides {Hauptseiien) (latera* 
primaria); the others, side sides {Nebenseiien) 
(latera secundaria) ; the latter are again dis- 
tinguished into a left (latns secundarium 
siniatrum), and righi (l. s. dextrum). I con- 
sider those as left, by which the frustnles 
attach themselves when they lie upon the 
flat side (e, g, Oocconeis, Tab. 5, vi, ix). 
The left side is often concave or genuflexed, 
{e, g, in Achnanthes, Tab. 20), and the op- 
posite, right, convex,* but in most cases 
both sides are exactly alike, and the dis- 
tinction is often superfluous. If the main 
sides in their formation are different, I dis- 
tinguish them as under and upper (e. g. the 
under concave, the upper convex, as in 
Epithemia, Tab. 5, Fig. xxii-xxx) or as 
inner and outer (latus primarium inferius et 
exterius), as in Oocconema, Tab. 6, where 
the inner is often concave, the outer always 
convex.! 

The sides are always of the same length, 
but not always of the same breadth; some- 
times the main sides, sometimes the side 
sides, are most conspicuously developed; 
and on this development depends the posi- 
tion in which the little body will show itself 
to the observer, since by floating, or falling 



*Ehrenberg calls the concave " btUy Bide," and 
the opposite convex ba«fc side. These names are, 
however, only to be taken relatively, becaose the 
diatoms are in no ways so distinct animals as 
Ehrenberff thinks, and therefore there can be no 
talk of beUy and back. Moreover, sometimes the 
main, and sometimes the side, sides appear carved, 
yet the distinctions, ventral and dorsal, are conve- 
nient in diagnosis, and on this gronnd have been 
retained by me. 

fTbe main side of Kntzing corresponds to what 
is called "front view'* (F. Y.) in the British Dia- 
tomaoesB ; in this position, the sntoral line (line of 
self-division) is in view. The side side corresponds 
to the <* side view,** (8. Y.) of the Brit. DUt., and 
exhibits the sonlptoriBd valve, and the raphe, and 
central nodule, when these are present. It is 
scarcely necessary to add that &atzing*s four 
plates are really bat two. inasmnch as the main 
sides are bat continaatlons (mostlv smooth and 
freqaenUy easily detached) of the side sides ; when 
detached, these appear, in the circular forms, as so 
many ttoops; indeed, whatever the shape (that of 
the valve generally) they have been termed hoops, 
sometimes *' connecting membrane."— TV-ans. 
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in the water, it follows the physical law, 
acooxding to whioh the flattest side lies nn- 
derneath. In the main sides the following 
peooliarities show themselves: (1) It is com- 
• mon when these sides have developed them- 
selves soffioiently in their breadtli dimen- 
sions, that a longitudinal separate line is 
formed in the middle, one individoal di- 
vides itself so that two are formed ont of 
it, and one may notice in this division* that 
even now a luurd, thin upper skin exists, 
which embraces the whole body, and is 
especially observable where the comers, at 
the ends of the newly formed individual, 
round themselves off. The separation oc- 
curs under the over-skin, which also con- 
sists of siliceous earth, and in the begin- 
ning embraces the new individuals in pairs, 
but seldom in triplets (Tab. 4, zx b, but 
especially most of the figures. Tab. 20.) 
Afterwards it disappears, and is no longer 
to be observed. (2) The main flats are to 
be recognized always by the more or less 
distinct longitudinal lines, which often on 
their ends push out little openings in the 
shell (Tab. 16, Fig. iu, 6, 7, 8, 9). 

(3) In many forms, especially marine, the 
main sides are distinguished further through 
the presence of little length fillets or ridges 
(vittae), which stand on the inner wall of 
the shell, have varied forms, and sometimes 
separate the contents into several folds. 
These vittsB are especially remarkable in 
Grammatophora (Tab. 17, Fig. xzxiii-zxv) 
Striatella and others. 

In the side sides, on the other hand, ap- 
pear the following peculiarities: (1) There 
is often found in the middle of the same, an 
aperture (which Ehrenberg considers some- 
times as a mouth opening, and sometimes 
as a sexual orifice,) e, g. in Navicula, T. 4, 
X, ix, xiv, XV, xvii, xviii, and others. From 
this opening, there extends towards both 
ends a more or less distinct cleft (^paite) 
(especially distinct in Navicula nobilis. 
Tab. 4, xxiv), which either disappears in 
the ends (as in Geratoneis), or, on either 
side, opens into an aperture (e. g, Nav., T. 
4, xxiv, xvii, xiv, eta,) but there are also 



whole groups which show neither opening, 
or long clefts, in their side flats.* 

(2) Upon the side sides, transverse strie, 
lines, points, cells, or other formations 
show themselves, which belong not to the 
above mentioned '* cement,*' but axe peon- 
liar formations which bear the most inti- 
mate connection with the shell, and slso, in 
isolated cases, allow themselves to be 
loosened from the shell (tf. g. in Naviools 
vizidis and N. nobilis). 

The so-called transverse stripes show 
either as very delicate Une$ (lineol») ss in 
Eonotia and Himantidium (Tab. 5, Fig. 
xxii-xxx), or as stronger and more solid 
ribs (costse), as in Epithemia (Tab. 5, xii- 
xviii). The commonly appearing ones are 
generally termed MtricR (strisd). Ehrenberg 
calls them pinnae, in several cases where they 
distinguish themselves by their breadth, 
e. ^. in Navicula nobilis. The stripes, lines, 
or ribs, are either pervious transverse (lin- 
eolae, 1. cost», L striae, transversalisperviie), 
as in DenticulA, Tab. 8, Ix a, Ixii b, or in- 
terrupted, as in Navicula, Tab. 4, xyiii a, 
xix a, XX a, xxi a. When the stripes are 
elevated much above the plate, they can be 
seen on the sides of the main flats, linoe 
they come into contact with the endaof 
these, Tab. 4, xviii b. 

(8) The side sides never undergo divia- 
lon, but several individuals are sometimes 
united by them, to become compound 
forms. In addition to this structure of the 
two sides, we observe in several other higher 
developed species, e, g, Biddulphia, Olima- 
cosphenia, Terpsinoe, that the inner space 
is divided into apartments through peculiar 
partition walls, which coincide neither with 
the stripes or ribs of .the side sides, or the 
vittae of the main sides. 
The organic contents of the siliceous shell are 
of a yellow brown colored substance, which 



^Theae " aperturea" of KntziDg and Ehrenberg, 
are now recognized as a thickening of the lUioeou 
wall, at extremities of the raphe, and as oonfti- 
tntingalao what is caUed** central nodnle." Theie 
ia no doubt that the raphe, or median line, is a troe 
oleft,and the little doU, aometimea quite distinct 
(near the central nodule) at the ends of the raplK, 
are true openinga.— 2Van«. 
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often appeals under the mioroacope golden. 
It is, in the beginning, almost everywhere 
homogeneooB, bnt becomes afterwards gran- 
ular, and separates itself into seTend layers, 
OT draws itsell together sometimes, into 
larger or smaller balls. The development 
and division of this substance is not alike 
in all gronps, but all forms belonging to the 
same gronp, show in their development of 
this inner substance a great harmony.* 
To be oonHnued, 



A Modification of Wenham's Refiex Il- 
luminator. 

npHE very ingenions and interesting reflex 
^ illaminator of Mr. Wenham was de- 
signed to avoid direct iUnmination by 
passing light into the slide at sach an angle 
that it woald be totally reflected instead of 
passing into air above the slide. With dry 
objectives, of any angle, this illumination 
would necessarily be exclusively reflex, 
since no light could pass directly to the ob- 
jective; and with immersion objectives of 
angular aperture not greater than that cor- 
lesponding to one hundred and eighty de- 
grees dry, the result would be practically 
the same, as the light, after passing through 
a bakam-mounted object, would reach the 
lens at an obliquity greater than that of its 
extreme capacity for image-forming rays. 
Bat for lenses of greater angle than this, 
the illumination would be direct, the image 
being formed exclusively by that portion of 
the available aperture of the lens which was 
in excess of the equivalent of one hundred 
and eighty degrees dry angle. The exist- 
ence, and even the possibility, of such 
lenses was not at that time undisputed, 
some eminent microscopists stiU maintain- 
ing the contrary opinion. But the new 
reflex illuminator had scarcely arrived in 
this country before Mr. Samuel Wells, of 
Boston, succeeded in making it act as a 
direct illuminator, with several lenses of at 
least two makers, an efficient and excellent 
image being formed by these extralimital 

^Lately Pflizer and Petit hare attempted a olas- 
aification baaed on the arrangement of the Endo- 
ohrome.— IVont. 



rays. It inmiediately occurred to Mr. 
Tolles that tt sinularly good illumination 
might be obtained in the case of dry lenses, 
and immersion lenses of moderate angle, by 
changing the angle of the reflecting face so 
that the illuminating pencil should fall just 
without instead of just within the angle of 
total reflection. He at once made several 
such prisms, of various angles, but, hoping 
to improve still further upon the plan, re- 
fused to offer them for sale. One of these 
was presented by Dr. B. H. Ward at the 
Nashville meeting of the American Associa- 
tion this sununer. Its reflecting face was 
inclined twenty-one degrees to the axis, 
giving an obliquity of forty-two degrees to 
the central reflected ray. This utilizes the 
extreme angle of an objective close up to 
one hundred and eighty degrees dry, or its 
equivalent in balsam, and in addition gives 
a slight illumination, though by itself in- 
sufficient for useful work, of extralimital 
rays available exclusively to immersion 
lenses of excessive aperture. With suitable 
lenses it gives prompt resolution of num- 
bers eighteen, nineteen and twenty of Mol- 
ler's test plate in balsam, by lamp-light. 
The modified prisms are inferior to the 
original for use with lenses capable of taking 
up half the pencil transmitted into balsam 
by the original <' reflex." The prism of 
twenty-one degrees gives the maximum ef- 
flciency with dry mounts, as the extreme 
capacity of the lens is utilized by the half 
pencil from the illuminator, which can be 
transmitted to it — a condition very favor- 
able for difficult resolution. Prisms of still 
smaller angles were made, and are now used 
for lenses of lower angle. The length of 
prism, and the condensing arrangement, are 
modifled to suit the changed angle. As in 
the original reflex, the chromatic aberration 
is excessive; and it is a question how far the 
very decided results in resolution attained 
are due to the nearly perfect monochromatic 
iUumination thus secured. The new illum- 
inators do not seem to have given results 
not otherwise attainable, and they are sub- 
ject to the inconvenience that each one is 
limited to a flxed and comparatively narrow 
range of angles; but they furnish a ready 
and easy means of oblique illumination, 
suitable for extremely difficult resolution, 
and entirely independent of thinness of 
stage and concentric rotation of object-car- 
rier. — American Naturalist. 
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Death of Dr. Lawson. 

T T is witii great regret that we annoanoe 
^ the death of Dr. Lawson, editor of the 
Monthly Microscopiccd Journal In a future 
issue we will give further particulars. 



Enlargement of the Journal. 

IN two-thirds of the letters that we have 
received this year from subscribers, we 
have been urged to double the size of the 
JouBNAL, and double the price. Hitherto 
we have been very much opposed to such a 
course, for we know that we have on our 
list many amateurs to whom the increased 
price would be an objection. During the 
past six months, however, we have felt the 
absolute necessity for an enlargement, and 
we have enlarged the journal, though fhe 
price has remained the same. Our original 
promise, as embodied in our first three 



issues, was twelve pages of reading matter; 
last month we gave twenty. 

We have, therefore, decided that in 
obedience to the requests of the majority of 
our subscribers, and the increased amoont 
of valuable matter which continues to press 
itself upon us, we will double the siz^ of the 
journal, which will then consist of not leas 
than twenty-four pages of reading matter. 
This, of course, involves a tobicription 
price of one dollar. 

In addition to the desire for a Uurger 
journal, another circumstance has urged iu 
to this course. When the first number was 
issued, silver coin had not become common, 
and pieces of fifty-cent currency were eaaily 
obtained. It is now difficult to get cur- 
rency, while a dollar bill can be had any- 
where. 

The increased space at oar dispoflal in 
future numbers will enable us to restore 
several departments which have of late been 
crowded out The notices of new books, 
the work table notes, current notes, etc, etc., 
will now be in little danger of being omitted 
for want of room. We hope, therefore, to 
give in 1878 a volume which will not only 
be doubled in size, but greatly improved in 
the variety of its contents, and the thor- 
oughness with which the different subjects 
shall be treated. 

Although containing a few more elaborate 
articles, the Joubnaii will still , retain its 
elementary character, and if any of our 
young friends, or old ones either, feel that 
the new rate is too much for the amount of 
benefit which they can derive from it, we 
will cheerfully accept from them the old 
subscription, fifty cents. We do not wiah 
to part company with any of our old friends. 
But we feel that to all, except a very small 
minority, the change will be acceptable. 

From the very first we have had sub- 
scribers who have expressed the warmest 
interest in the journal, and signified their 
faith in it by paying for two or three years 
in advance. It is, of course, understood 
that all such subscriptions will be filled, 
without further charge, for the fuU time for 
which they were originally made. 
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Daring the past year we have made sev- 
eral dlstribations of material for interesting 
and beaatifol slides. We have made ar- 
rangements to do the same next year, so 
that amateur microscopbts will not only 
be told how to work, bat will receive mate- 
rial to work on. 




PoUen. By M. Pakenham Edgeworth, F.L.8., 
F. A. S. lUnstraled with 4S8 fignreB. London: 

! H&rdwicke & Bogae. 

I This work poasesBes Bpecial interest at this time 
from the fact that qoite a large number of ofoBerrers 
thronghont the coontry are devoting themselveB 
toa mloroBcopical examination of the pollen of dif- 
ferent plants, in the hope that they may be able to 
determine the cause of hay fever. The numerous 
ind excellent flgureB given in the work before us 
mast prove of great aid in such researches. 

To botanists the work will prove of interest, the 
field being somewhat new, at least so far as general 
treatises are concerned, and to the mere micro- 
Boopiat it will prove of value firom the fact that it 
will give hints towards the procuring of many very 
bdaatifal objects. Mr. Edgeworth has therefore 
rendered a good service to several large classes of 
readers. 



Captain 'Watars, and Bill, l&la Bo*aon. A 

Tale of the Ocean and the Farm. By B. O. Sault 
(Ohas. F. Swim.) New York: John F. Jewett. 
The publisher of this work, well known as the 
man who brought out Mrs. Btowe*s '* Uncle Tom*s 
Cabin," in the face of the strongest opposition 
from his friends, has, en former occasions shown 
that his Judgment is to be depended upon in the 
matter of readable books. If our readers want fun 
without vulgarity, and sound sense without cant, 
they cannot do better than read this book. 



Prlee-Uvt of BKlcroseopes manufactured by the 
Bausch & Lomb Optical Company, 37 Maiden 
Lane, New York. 

This catalogue is specially valuable, in that it 
contains two able articles from the pen of Mr. 
Gondiach, one on his new periscopic eye-f^ce, and 
the other on his new condenser. These articles are 
worthy the attention of all who are interested in 
the microscope. 

Fret Sawiag tor Pieaanre and Profit. Wil- 
liams' Handbook, How to Use the Fret Saw. By 
an old Amateur. New York: H. Y. Williams. 
This convenient and thorough little treatise will 
be welcomed by thousands. Probably no employ- 
ment ever took a firmer hold upon amateurs than 



fret and scroll-sawing, and this for the simple rea- 
son that it is adapted to every grade of akill. Even 
those who have very little mechanical talent find 
themselves capable of turning out really good 
work with tools of very moderate price, while not 
even the most expert and skilful can say that they 
have learned the whole art. This little book will 
enable those who have a taste for this employment 
to acquire a very fair knowledge of the art. We are 
glad to gee that the price is quite moderate— only 
fifty cents. 



The Editor of the Amxsxoan Joubhal or Miobosoopt 
does not hold himself roBponeible f or opinions or faofs 
stated by correapondents. In this department we ac- 
cord the widest liberty oonslstent with proper oonrtesy. 

Important Improvement in Stands. 

JSa. Am, Jovr, Microscopy —Mx, George E. 
Fell, of Buffalo, who has for years been a hard 
student of things microscopic, and is withal a 
very modest gentleman, has recently suggested 
a new and useful addition to the microscope 
stand. 

Mr. Fell proposes to engrave a fine scale on 
that part of the **body" of the stand which 
slides on the "limb." This latter can be fur- 
nished with a vernier giving readings as dose 
as may be desirable. 

I simply state Mr. Fell's plan in brief. It is 
perfectly practicable, and in one form or an- 
other, can be applied to almost any style of 
stand, and, I apprehend, involving no great 
expense. 

The advantages to be obtained by this little 
contrivance are self-suggesting, hence I will 
not trespass on your space. I learn from a 
correspondent that the president of the Dun- 
kirk society, adopting Mr. Fell's plan, has had 
the same engraved on his stand. The writer 
will follow suit at an early day. 

J. Edwasds Sboth. 

HorMopathUs HospUal OoUege, Cleveland, 0., 
^ou. 15, 1877. 



Ooorongite. 

Ed. Am, Jovr, Microscopy— Borne time ago I 
received from Dr. H. T. Whittell, of Adelaide, 
South Australia, some unmounted microscop- 
ical objects, among which was one labeled 
" Goorongite." The piece sent was apont one- 
fourth of an inch in thickness, hard and dark 
on one side, but somewhat soft and lighter on 
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the other, to which grains of Buid were st- 
taohed. 

The following is what Dr. Whittell wrote 
about it: **A piece of ooorongite, named after 
the place where it ia foand« The natnre of it 
, has puzzled the savans at home. If you out a 
very thin section you will see that it has im< 
bedded in it a number of diatoms." 

I cut a few sections and mounted them, one 
of which I sent to a gentleman in Philadelphia, 
who, I belicTe, showed it to Mr. G. G. Morris. 

If the real Coorongite contains seTenty-five 
per cent of diatoms, this certainly must be 
something else, as it does not contain, I should 
thibk, more than one per cent If Mr. Morris 
will be kind enough to send me his address, I 
will be happy to send him a slide of the mate- 
rial I possess. Allen Y. Moobx. 

am Diego, CW., Nov. 16. 1877. 
.-♦.« 

TBAKSAOTIOKS OF 80GIETIBS. 

Vom.—lt will afford u« great pleasure to publiah notes 
of the trausactione of any of our miorosooploal eocietiea. 
The limited apace at our command precludea the in- 
■ertlon of lengthened acoounta of mere buaineaa details. 

San Frai&ciaoo Blloroecopleal 8oel«ty_The 
regular meeting of the San Francisco Microscopical 
Society was held on Thursday eyeniDg, October 
18tli, with President Wm. Ashbumer in the chair, 
and, in addition to a good attendance of the mem- 
bers, Mr. S. Heydenfeldt, Jr., Secretary of the Oali- 
foniia State Geographical Society, was present as a 
visitor. 

After reading the minutes, Prof. F. L. Bardeen, 
of Ann Arbor, Mich., was proposed for Correspond- 
ing Membership. 

The "American Naturalist " for October, Kos. 1 to 
4 of "Science Observer,*' BulletinB 1 and 2 of the 
"U. S. Entomological Oommission," and No. 12 of 
"Proceedings of the Belgian Microscopical So- 
ciety" were added to the library, while the cabinet 
was increased by a donation of diatomaceons earth 
with larger fossils, obtained at Santa Barbara, and 
presented by the California State Geological So- 
ciety. 

A valuable series of coal-tar derivations, in the 
shape of twelve exceedingly beautiful slides, pre- 
pared by Prof. F. L. Bardeen, of their characteris- 
tic crystals, was received and examined during the 
evening. The chemical name and formula was 
attached to each slide, which were only a few of the 
colors of the vast range of shades that can be pro- 
duced by a slight variation of the chemical treat- 
ment. Professor Bardeen furniihed the following 
memoranda with the slides, which will be found of 
interest: 

Anthracene is the base of all the others. 
Alizarine is a natural dyestuff obtainable fhnn 



madder; but not until late years was it known to be 
in coal-tar. It is considered one of the moat fut 
and reliable red dyes. As the mordant is changed 
it gives all shades, fh)m deep black to light violet 
This with iron mordants. With alumina mord&Dt 
all shades of red, firom light pink to deep crimion; 
and by a mixture of these mordants can be obtained 
all shades of brown and chocolate. Thisnnb 
with madder and mdigo as one of the three giett 
dyes. 

Anthrachinone is the first step in the manofke- 
turing of alizarine. 

Bibrom-anthrachinone, Amido-anthraohinonetnd 
Binitro-anthrachinone are all varieties of the lecond 
step in preparing this series of coal-tar dyes. Pro- 
perly they are not dyestuifs at all, as they do not 
act with mordants. 

Bibrom-anthracene and Bichlor-anthracene ue 
highly fluorescent in solution, giving a kind of Ut- 
ender color. 

Purpurine is very similar to alizarine, bat less 
stable and more liable to fade. 

Xantho-purpurine is an isomer of alizarine, and 
only has very feeble dyeing properties. When It is 
remembered that such beautiftil colors (many of 
them being more striking to the eye when nsed u 
dyes than in their crystalline state— the effect of 
the mordant) can be obtained ttotn the bltck, 
dirty, waste products of a gas manufkctoring estab- 
lishment, and that some of them are found in the 
human economy, and others in the vegetable king- 
dom, we are at least forcibly struck by the acbieve- 
ments of a science that can teach such facta For 
example, purpurine is found firequentiy in the 
urates of urinary deposits, giving such deposits s 
pink or red color, which physicians denominate red 
gravel. Again, anthracene has been obtained by 
the deoxidation of barbaloin. This latter gubstanoe 
instead of coming, as purpurine did, first from eoal 
(mineral kingdom), or second firom the human or- 
ganization (animal kingdom), comes firom Barbi* 
does or Socotrine aloes (vegetable kingdom). Other 
striking examples might be noted. All these nri- 
ous colors are generalized under the head of ani- 
line colors. In the distillation of coal for gas por- 
poses, coal-tar, or gas-tar, is formed, which ooo- 
tains a liquid known as benzol, and this by being 
treated with nascent hydrogen, by oxidation, etc., 
and various chemical reagents, aniline dyes, lakes, 
pigments and every hue of the rainbow are oov 
imitated, and are common articles of commerce. 
Their application has completely revolutionized tbe 
arts of the dyer and color-printer. 



Stata Mioroscoplesti Soeiciy of IllisoU.- 

The first regular meeting of the season of this 
society was held at the Academy of Sciences, No. 
268 Wabash Avenue, Chicago, Friday evening, Oct 
26, 1877, President Puller in the chair. Notwith- 
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flUDding the onpropitionB state of the weather, at 
least one hundred and fifty people were present, 
tmoDg them many UmUbb. 

After the UBoal routine of businesB, Mr. B. F. 
Nonrse read the first of a leriei of paper* on adnl- 
(entioDB. HiB paper waB short bat spicy, the sub- 
ject being " Coffee.** He had samples of the pure, 
impure and mixed, peas roasted ready for grinding, 
and chicory in all shapes. Altogether the platform 
had Tery much the appearance of the back ofiEloe of 
a wholesale grocery house. After the reading of 
the paper, Mr. Nourse explained to the many 
people congregated around him how they could 
learn to Judge the article for themseWes, and it 
would really appear that even the most obtuBe 
boarding-house keeper could learn to buy the pure 
article— if she wanted to. 

Mr. Bulloch exhibited a new style of turn-table, 
which attracted uni7ersal admiration; it is a sort of 
across between the Cox turn-table, and the Amer- 
ican BcroU-chuok, with a little of the Kinne princi- 
ple mixed in. In the opinion of many present, it 
is destined to be <^ table aboTe all others. 

Mr. At wood had a pet in the shape of an *'Aula- 
oodisous Kittonii,** with five processes instead of 
the nsnaT number of four; it was the subject of 
tome discussion among the members that have an 
interest in dia'oms. Dr. Curtis entertained many 
with their first sight of blood oorpuscles as opaque 
objects. 

Mr. Thomas, of course, had some hideous orea- 
tores from Lake Michigan under his glass; he has 
been doing some really good work of late in inTCS- 
tigating some of the impurities of our water supply. 
Mr. Hummers showed some of his .beautifully cut 
and stained sections, while Messrs. Langguth and 
BaUoch seemed to be busy at their end of the long 
table answering many questions, such as, " Oh myl 
what's this?- 

It was quite late when the audience reluctantly 
^gan to leaye. Everyone seemed to be pleased 
with their entertainment, and the active members 
of the society have cause to congratulate themselves 
on the success of this their first meeting. 

H. F. Atwood, Secretary. 



The two microscopes (Qaeen*s Student's) used on 
the occasion were placed on a revolving table, 
which enabled a number of persons to examine the 
objects in a short time. This, like almost all such 
exhibitions, has awakened a deep interest in the 
microscope and its reyelations. 

BXCHAKOBS. 

Subscribers who hare a surplus of interesting ml 
__ofloopio materiaL or objects in any d< 
natural science, which tney wish to exi 



MIcroecopie Kxhibition— -At a Fair held^at 
Oamerville, on the evenings of Oct. 16th and 17th, 
for the benefit of the new parsonage of Trinity 
P^sh, an interesting feature was introduoed in the 
•hape of a display of microscopical specimens, in 
<^rgeof Messrs. Beadio and Stevens. For the 
first evening a number of choice pathological ob- 
jects were arranged for inspection, besides many of 
a miscellaneous character. The beautiful effects of 
polarized light were also Ulnstrated. At the second 
cession, the circulation of blood in the foot of a frog 
was shown; also some of the animated inhabitants 
o^ pond water in their native element 



orofloopio materiaL or objects in any department of 
natural science, which tney wish to exchange, may 
announce it. without charge, in this column. The 
follovring rules must be observed: 1. The privilege 
of announcing an exchange is confined to sud- 
scribers. 2. Exchanois only will be admitted. 
Sales must be relegated to the advertising de- 
partment. 8. Each exchange will be limited to 
three lines, and must be legibly written on a sepaiv 
ate slip of paper (not embodied in a letter). Be 
oarefnl about the address. 

Slides of spores of botrychium, and fossil diatoms 
from Bow. I«. H., for other mounted objects. Lists 
exchangea. Wm. W. Griffin, Lynn, Mass. 

Slides of cuticle of larva of Macrosila Carolina, 
showing crystals, in exchange for other objects. 

E. A. Burdick, Pension Office, Washington, D. 0. 
Diatoms from Coldwater, Mich., in exchange for 

other well-mounted objects. Address F. H. Boot, 
Coldwater, Mich. 

Palates of mollusca, a great varietv, mounted or 
unmounted, in exchange for mounted slides of in- 
teresting objects or good materiaL C. M. Vorce, 
164 Lake street, Cleveland, Ohio. 

Case of algs, and liye fresh water animalcule, for 
any well-mounted specimen. Send slides to A. 
Hobart, Box 581, Penn Tan, Tates County, N. T. 

Slides of Arachnoidiscus Ehrenbergii, in tUu, on 
seaweed from Santa Cruz, Oal., and Aulacodisons 
Kittoni (transparent), for other mounted objects. 
C. Mason Kinne, No. 422 California street, San Fran- 
cisco. Cal. 

Wanted, in exchange for diatoms from northern 
Wisconsin and Michigan, any well-mounted objects; 
marine diatoms preferred. W. H. Titus, if. D., 
Shawano, Wis. 

Wanted, a small piece of " Monterey stone,** or a 
small quantity of the Diatomaoeous fossil deposit 
from any part of the Padflc coast. State what is 
wanted m return. F. F. Stanley, 40 Pearl street, 
Boston. 

Specimens of the marbles, gnmites and minerals 
of Vermont, in exchange for Western minerals, or 
good fossils; minerals and fossil woods from the far 
west specially desired. Dr. Hiram A. Cutting, 
State Oeologist, Lunenburgh, Essex county, Yt. 

Stained petal of Anemone patens and other vege- 
table Btainings, for other mounted objects. Address 

F. H., Drawer 85, Cherokee, Iowa. 

Wanted, foraminifera, polTcystina and zoophites 
in exchange for histological preparations, crystals 
of herapatnite and other crystals, various starches, 
stainea sections of old cypress stump from Cen- 
tennial, and other slides of interest. B. Hitchcock, 
8 Beekman PbMe, New York. 

Polyzoa with '* bird's heads,** foraminifera, poly- 
cystina, holothurian plates, synapta anchors, chiro- 
dota wheels and young; spicules of sponges and 
gorgonia, etc., in exchange for loraminifera, path- 
ological, anatomical and vegetable preparations. 
F. M. HamUn, M. D., Auburn, N. Y. 
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For skin of sole send a stunped directed enyelope 
to John Walker, corner Eighth street and Twelfth 
Avenae, MinneapoliB, Minn. 

Diatoms from New Hampshire In exchange for 
other well-monnted objects. W. B. Oomiogs, Me- 
dina, Ohio. 

Specimens of lead ore, heavy spar, and black 
tourmaline, in exchange for microscopic slides or 
scientific books. Address James N. Bishop, Plain- 
yille, Hartford Oonnty, Conn. 

ntricnlaria, bladders containing entomostracam 
and conferTSB, exchanged for well-monnted speci- 
mens, histological preferred. Dr. Chas. L. Swaaey, 
New Bedford, Mass. 

Want to exchange a monocular microscope for a 
Woodward's Student's monocular microscope, or 
one like it; will pajr cash difference. J. Siler, 1,242 
Broadway, St. Louis, Mo. 

Books wanted : Johnston's " Snongide and Litho- 
phytes," Bdinburgh, 1842. "British Spongide," 
J. bowerbank, London. 184S4. ** Sponges as a dis- 
tinct sub-kingdom of Animals," by A. Hyatt. B. 
AUen, 62 North Third street, Troy, N. T. 

Slides of rare chemicals for the polariscope. Send 
for list. Send list of exchanges to G. E. Bailey, 
Lincoln, Neb. 

Plumule scales of small cabbage butterfly (Pieris 
Bape), mounted, for good slides. Edw. Pennock, 
806 Franklin stieer, Philadelphia. 

For exchange, transparent injections, equal to 
finest English slides of Thymus and Thyroid pUmds. 
stomach, oladder, kidney, mesentary, intestine and 
tongue of cat. J. T. JosUn, Newburgfa, N. Y. 

Slides of Tarious kinds of fertile fern fironds, 
Indian com, dentzia, citra odora and other leaves, 
decolorized and stained, exchanged for other good 
microscopic objects. C. Blasdale, M. D., Jericho, 
Queens Cfonnty, N. T. 

Microscope wanted in exchange for a very excel- 
lent gold watch which cost $160. Address E. W., 
Box 4,876, New York P.O. 

Scales and skin of Anguilla vulgaris in exchange 
for other objects. Address H. B. Hargreaves, Gar- 
nerville, Bockland County, N. Y. 

Bermuda shell sand, composed entirely of foram- 
iniferal and other shells, with coralines and sponge 
spicules. Very interesting for low powers and 
opaque specimens. G. 0. Merriman, Rochester, N. Y. 



* BKieroecoplo Kxamlnatlott of Fionrt — ^To as- 
certain whether there are ocart in a specimen of 
flour, M. Troupeau recommends to place some of 
the flour between two sheets of paper, and thin it 
out by pressure with the finger. If acari are pres- 
ent, they soon reveal their existence by appearing 
as small molecules, visible to the naked eye. These 
may be transferred by means of a moistened point 
to the stage of a microscope. To study the legs 
and hairs of acari it is indispensable to use a mix- 
ture of glycerine and acetic acid, which increases 
the transparency. To avoid bruising the msect a 
hair should be placed between the plate and the 
cover-glass. Examining in this way a number of 
specimens of flour, of various source and age, M. 



Troupeau has found that nearly all have eontahed 
acari, and that theee animals are mora abundant 
the longer the flour has been exposed to the action 
of air and moisture. 

Improved Fteld-G lm se es >— One of the oldest 
houses, if not the very oldest^ in this dty, which 
makes a specialty of spectacles, opera gUisei, 
telescopes, etc., is that of H. Waldstein, of 6i5 
Broadway, representing here the European honw 
of Waldstein, of Vienna. Mr. Waldstem has been 
in business here for over thirty-five years, and is 
pretty well known to our citizens. We reoenUy 
had the pleasure of examinhig some improved tek- 
scopes and field-glasses which he has introduced 
into this market, and which possessed veiy gmi 
power, combined with wonderful cleamesf of 
definition. The specialty of this house, however, 
is artificial human eyes, and in this department 
they have, we believe, almost a monopoly, owug to 
the great superiority of their goods. This subject 
is obviously one of great importance to phjaidani, 
many of whom we number amongst our reader*, 
and we shall recur to it again at an early day. 

Pietvre Frames*_However much we may ridi- 
cule the idea in the abstract, it is an undoubted 
fact that an appropriate and beantifhl frame addi 
wonderfolly to the appearance of any picture, how- 
ever great the intrinsic value of the latter may be. 
It is not every fine frame, however, that will nit 
every picture, even though the tsize may be right. 
To produce the best eflSact, the tnme should be 
made by one who is an artist in bis line. Hariog 
had occasion to employ Mr. Benner, of 719 Sixth 
avenue, in this city, we have found that he not 
only knows what is appropriate, but has all the 
facilities required for producing what is wanted in 
the best shape. 

Forelfl^tt Bneroeeopes._AmdDgst the imporieii 
who have long been favorably known as extenare 
dealers in European microscopes is Mr. F. J. Em- 
merich, whose assortment of French and Qennan 
instruments is well worthy the attention of thoee 
who desire a microscope for young people. Mr. 
Emmerich makes a specialty of Harthack objeetiTri 
and BoUrgogne and Holler's slides. His stock of 
opera glasses, magic lanterns and holiday goods it 
very large. 

Two Claromoe Frec»-.A pair of beantifkil 6x8 
chromos, worthy to adoi^ any home, and a three 
months subscription to Xetsurs JSotirs, a handsome 
16page literary paper, filled with the chdoeit 
stories, sketches, poetry, etc., sent Aree to all lend- 
ing fifteen cents (stamps taken) to pay mailiog ei- 
penses. The publishers, J. L. Patten k Co., l& 
William street. New York, guarantee eveiy one 
double value of money sent. $1,500 hi prises, and 
big pay, given to agents. Bend at once. 
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"^ Betrayed by the Smell.— In oonneotion with 
& poiBoning cue now before the courts, the Union 
Mediocde dm Oanada relates a cnriooB, bat little 
known, episode of another celebrated trial, which 
took place in Belgium some years since. At one 
time, the prisoner, B., conld hope to escape oonTic- 
tion, when a casual observation caused his ruin. 
The goyemment had called as an expert M. Stas, 
Professor of Chemistry at the Polytechnic School of 
Bmssels, who oondacted his experiments on the 
deceased's intestines in a closed room, in presence 
of a number of persons. "I beg you, gentlemen," 
said the professor, " not to smoke; the smell of 
tobacco is unbearable to me ! " " Nobody is smok- 
ing,** answered one of his assistants. The smell, 
then, emanated from the viscera of the body itself. 
An idea struck the eminent chemist like lightning; 
the reagent for nicotla was immediately applied, 
and the alkaloid which had been first detected by 
the smell vas proved to be present. Six weeks 

later, B. was executed at Mons. . Had M. 

Stas been a smoker, the prisoner would have been 
saved. 

Safety and Comlbrt. — ^The offensive and dan- 
gerous character of the old phosphorus match is so 
obvious and so well known that any allusion to it 
would be almost superfluous. Poisonous, offensive 
in odor, and liable to ignite at any time when not 
wanted, it may be characterized as the greatest 
poisoner and incendiary ever tolerated in civilized 
life. The only wonder is that it has been endured 
so long. Bven the so-called parior match, though 
it avoids the odor of the conmion brimstone article, 
ifl highly poisonous, and almost as liable to unex- 
pected ignition as the older form. Fortunately for 
humanity, however, the day of these dangerous 
articles i» passing away, and a new and better 
means of obtaining fire is now obtainable. We 
allude to the new safety match, which is perfectly 
devoid of odor, is not in the slightest degree poi- 
sonous, and cannot be ignited except by rubbing it 
on a specially prepared surface. As a mere source 
of comfort to invahds, and those with weak lungs, 
this match would be inestimable, but as a means of 
safety it becomes so valuable that the only wonder is 
that any other is ever used. Ohildren cannot ignite 
them by playing with them, or poison themselves 
by snoki&g them; mice and rats cannot set build- 
ings on fire by carrying these matches to their 
holes and chewing the ends; and it is safe to say 
that if the use of these matches was universal, half 
the fires that now occur would be prevented. 

Amerleaa Soeiety of Painters In 'Water 
Colon.— The tenth annual exhibition will be 
opened hi the galleries of the National Academy of 



Design, on the 28d day of January, 1877, and will 
be continued until the 4th of llarch. Original 
works which have never before been publicly ex- 
hibited in the dty of New York, will be received for 
the exhibition from the 10th to the 12th of January, 
inclusive. A competent person will be in attend- 
ance, and have the management of the sales in the 
interest of contributing artists. The society also 
requests the loan of water color pictures, not be- 
fore publidy seen in New Tork. Works in Uack 
and white, drawings on paper, wood, or stone, in 
lead, crayon, chalk, charcoal, india-iuk, sepia, etc., 
are again solicited. We understand that this ex- 
hibition has already received promises of such sup- 
port as cannot fiail to render it a dedded success. 

SnrreylnK Instmments— Amongst the fine 
displays of scientific apparatus at the recent Cen- 
tennial Exhibition, one of the most interesting, if 
not the most showy, was that of Mr. James Prentice, 
of this city. His case contained not only a collection 
of very fine surveying and mathematical instru- 
ments, but a complete set of parts in various stages 
of manufiactnre. Mr. Prentice has long been known 
as a maker of first class instruments. Of course he 
received a medal, as did almost everybody else, but 
the re<uon$ for giving this medal, as stated by the 
Judges in their report, was very flattering to Mr 
Prentice. 

Prise In Industrial Hyglene._Onr English 
exchanges tell that an offer of a medal in connec- 
tion with this subject has been made by Mr. Ben- 
jamin Shaw, and has been gratefully accepted by 
the Society of Arts. The medal will be of the value 
of £20, and will be awarded every fifth year. Mr. 
Shaw has transferred into the name of the society a 
sufficient amount of Consols for the purpose. The 
terms of the offer are as follows: " For any dis- 
covery, invention, or newly-devised method for 
obviating or ihaterially diminishing any risk to life, 
limb, or health, incidental to any industrial occupa- 
tion, and previously capable of being so obviated or 
diminished by any known and practically available 
means.'* The first award will be made in May, 1877. 
Parties desiring to compete for the above prize 
should conmiunicate with the secretary of the 
Society of Arts. A full description of the invention 
or process must be given— illustrated, if necessary, 
by models, drawings, specimens, etc. When the 
invention or process is in actual work, it is desirable 
that this should be stated, so that the committee 
may, if they think proper, have the opportunity of 
examining it. The council reserve to themselves 
the right of withholding the prize, in the event of 
nothing of sufficient merit being sent in for compe- 
tition. The latest date for receiving communica- 
tions will be March 31st, 1877. In cas^ a sufficient 
number of objects are sent in for competition, the 
council will make arrangements to exhibit them, or 
a selection fit)m them, to the public. 
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CARPENTER 
On the ]M[ici*06icope« 

V NXBr BDITION {tyth}. 

Thia is nndonbtedly the most complete work for 
all but medical stndeatii. It is illastrated with 25 
plates, beautifully printed on tint paper, and 449 
engraving[B printed in the teit. It contains 848 
closely pnnted pages giTing a very full account of 
almost everythbg comlngunder the range of mi- 
croscopic investigation. The explanations of the 
construction of the microscope, of the construction 
and mode of use of accessonr apparatus, and the 
directions for selecting a good microscope are un- 
flurpaased. Price, by mail, postpaid, $5.50. 

THE RRIGROaRAPiuG DICTIONARY. 

A &aide to the Bxamlnatton and luTestigation of the 
Structure and Nature of liioroacoplo Objects. By J. W. 
i^RIFFITH. M. D.. etc, and Pro£ H^FBET. Tkird 
Edition. <Just out.) Edited by Da. QazniTB and 
Pbov. MAvmr DuMOAir, M. B.. Lend., F. B. 8.» eta, 
assisted by the Bit. M. J. Bxbkklbt, M. A., and Pbov. 
T. BunBT JoNBS, F. R. 8. Thts is the most extensive 
work on general microioopy that has been pnbllBhedp 
and the chief articles are by well-known specialists of 
Mgh stsndlDg. One thick octavo volume, bound in 
cloth, with 48 newly^enfiraved Plates and many Wood- 
outs. Sent free by mail or express for $22.60. 



DIRECTIONS FOR 

Colleoting, Preserring and Transporting 

THE DJATOMAGEJE. 

By A. MEAD EDWARDS, M, D. 
Tells where to find them, how to recognize them. 



:and the best methods of preserving them. 
V copies for sale, by mail, 30 cent 



A few 



cents. 



The Monthly Microscopical Journal, 

TransactionB of the Boyal Ificroscopical Society, 
and Record of Histological Research at Home aud 
Abroad. Edited by Henry Lawson, M. D., 
H. R. 0. P., F. R. M. »., Assistont Phvsician to and 
Lecturer on Physiology in St. Mary's Hospital. 

The subscription to this Joornal, mailed direct 
by the London publishers, is $6 per aunom, at 
which rate we are prepared to receive and forward 
subscriptions, thus saving onr cnstomers the tron- 
bie and risk of remitting small snms. 

Subscribers to the Amebican Jovuvai^ of Micbo- 
SCOP7 who desure to club with the English Journal, 
oau obtain both for 16.25. Back volumes of both 
journals supplied. 

POCKET COMPANION, 

Nothing is more useftil than a good pocket magnifier 
for e x a minin g anything from an engraving or a bill to 
-the smallest insect. We have three magnifiers which 
are made in large quantity. »nd we can therefore sell 
them at very low prloes. Quality exceUent : 
No. l.—Oompsct, bellows shape frame or case, 

suitable for engravings, flowers, etc 26 cents. 

No. 3.— Higher power, with dlaphrasm, very 
fine, sultoble for botanists and ODtomolo- 
gltts, made thin for vest pocket..... 60 cents. 
No. 3.— Doublet, mounted in brans with ban- 
die. Very flat field, excellent definition 
and good working distance. Just the 
thing for dUseotiDg plants and insects . . $3.00 
Free by mail on receipt of price. 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 



The MIOBOMBTEB is an essentis l aooesiory to aU 
microscopes, even the simplest By Its aid we ire 
enabled to determine— 

1. The magnifying power of oar lenses sad micro- 



3. The aotaal sise of the obtJeot under ezsmination. 

8. The extent to which this object is magnified. 

Hitherto the demand Ibr Micrometers hss been lo 
small that the price has been high, and this high price 
has reacted upon the demand and made it greatly lees 
than it would otherwise have been. With a view to test- 
ing the extent of the demand which would exist if really 
good Micrometers could be obtained at a moderate 
price, we offer- 
Stage Micrometers, ruled 100 to the ineh 7S 

do. do. ruled 100 and 600 to the inoh..$LOO 

do. do. ruled 100, 1,000 and 3.000 to the 

inch 1.50 

Bye-Piece Mierometers to order. 

These Micrometers have been carefully compared with 
standard Mlcrometern by eminent makers, and alM 
with the stsadard U. U. inch, and are warranted to be 
as acoaiaite as any in market. 

bent by maU oa rseelpt of price. 



CHEAP FAMILY MICROSCOPE. 

Solid cast iron foot; for coarse adjustment, slides by 
hand; fin* adjustment by means of a delicate Microme- 
ter screw, which moves the body of the instrument; 
mirror swings to one side for oblique light; Diaphragm 
for regulating mtenslty of light. Neat upright case, 
with handle, lock and key, and drawer for aeceaaories. 
Magnilying powers, 86 and 76 diameters. Win ahow 
most common oblects very clearly. Price $16. 

With an additional objective of higher power, ranging 
up to aOO diameters, $ao. 



STAINED VEGETABLE SETIONS. 

We have prevailed upon Dr. Beatty, of Baltimore, 
to place in our hands, for sale, a few of his exquis- 
ite preparations of stained vegetable seotions. Tlicy 
will prove invalaable, not only as subjects for study, 
but as examples for the yoang microsoopist. 
Prioe One Dollar eaoh. 



FOB MICROSCOnC OBJECTS. 

We have on hand a few very fine polished black 
walnut Cabinets for holding microscopic objects. 
They contain twelve shallow drawers, holding iO 
objects each, making i60 in all. In these drawers 
the objects all lie flat, and are easily lifted and re- 
moved, lliere is also a deep drawer, holding about 
100 slides partly flat and partly on edge. Drawers 
have tablets of silicate slate: Cabinet has two doors, 
with lock and key. Piice $80. 

Bortahle Cabinet for Microscopic 
Objects* 

Holds 73 SDecimens flat; opens like a book so a* to 
present 36 objects at once for selection and ezaminatio' • 
very convenient and safe, as no ordinary ahaklDg can 
injure the specimens. In fioely poUshed mahogany, |4. 

THE INDUSTRIAL PUBLICATION CO., 

176 Brotdwrnj, Hew Tork. 
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ACCESSORY APPARATUS. 

NOTR—Ttie Apparatus in ihefolUnmng list is aU made to standard size of ftt&ngs^ and any pieoe 
is certaxa to fit any of (he instnoMrUs of its doss in the foregoing caiaiogue. AU the best accessories 
fit the first-doss Microscopes, from the Students up. The Apparatus for the EduoaUoml Micro- 
scopes is adapted to a smaUer size of fitting. 

Micio-Speotrosoope, fitted to any stand, complete, for $45.00 

Nob. 1, 2 or 8 Eye-piece for No. 1 stand 7.00 

Nos. 1 or 2 Eye-piece for No. 2 stand 6.00 

No, 3 Eye-piece 6.00 

Kellner's Orthoscopic Eye-piece, No. 3 10.00 

Indicator to Eye-piece 2.50 

Achromatic Condenser, -with revolving diaphragm and complete adjnstments 85.00 

Webster's Achromatic Oondenser, for Nos. 1 or 2 stands - - . . 20.00 

do. do. do. for Student stands 15.00 

BuUs^ye Oondenser, on stand $4.50, $7.00, $8.00 10.00 

Side Condensing Lens, fitted to any stand 8.00 

Parabolic Side Silver Beflector, fitted to arm of Microscope - - - - 9.00 
do. do. with Crouch's Universal Adapter, by which 

it may be adapted to any Microscope having the Society screw - - 9.00 

Iris Diaphragm (Brown's Graduating Diaphragm) fitted to any instrument - 12.50 

Eight Angle Prism, for more perfect reflection of parallel rays - - - 16.50 

Amid's Prism on stand, or fitted to Nos. 1 or 2 for oblique illumination - 16.50 

Nachet's Prism for oblique light 8.00 

Wenham's Paraboloid for dark field iUumination - - - $10.00 and 13.00 

Polarisoope with Selenite Plate - - $10.00, $12.50, $17.50, $25.00 and 80.00 

Barker's Bevolving Selenite Stage and Set of three Selenites, in box - - 16.50 
Barker's Series of Selenites, showing 18 colors and complementary tints, 

fitted to Nos. 1 and 2 stands 25,00 

Single Selenite Film, mounted 75 cents to 2.00 

Wollaston's Camera Ludda $6.00 and 8.00 

Beale's Neutral Tint Beflector, or Camera Ludda 8.00 

Jackson's Eye-piece Micrometer 7.00 

Ordinary Eye-piece Micrometer .••" ^-^ 

Stage Micrometers 75 cents, $1.00, $1.50, $2.50 5.00 

Wenham's Compressorium &50 

Morris' Rotating Object Holder, presenting an object in any position on the 

stage, with two discs and holder 8l60 

Lister's Dark Wells 6.00 

Animalcule Cages or Live Boxes $2.00to 6^00 

Maltwood's Finder ^25 

Stage Forceps $2.25 to 8.50 

Glass Zoophyte Troughs, with plate, ivory wedge and spring - - - 8.00 

Zoophyte Troughs, medium size, plain 1.50 

do. do. small 75 

Frog Plates 75 cents to a50 
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HOW TO U3E THE MICROSCOPE. 

Jmt Pttblidiad, 1 ToL, ISmo. Keatly Bound in 
aath, out Titl*. PriMTS 



PRACTICAL HINTS 

ON THE 8ELECTI0K AND USE OP THE 

MIGROSGOFE. 

Iq tended for Beginnen. 

By JOHN PHIN, EdUor cf " The TMinologiair 

FULLT ILLUSTBATKD. 



00NTENT8. 

What a MzoBOfloopi is.— Different KIndi of Ktoro- 
«c<»es.— Simple Mlcroaoopee. — Hand Mignlflen.— The 
Ooddlngton Len8.~The Stanhope I/eni.— ^Mpail'i ID- 
croeoope.— The Excelsior Hlcroaoope.— Twentj-ikTe cent 
Mierusoopee ftod how to m«ke them.— Penny Mloro- 
eoopee. 

OoxvouHX) MzoBOfloopxg.— Different Unde of Objeo- 
ttvea. — ^Non-Achromatic Objectivee.— -Frenoh Achrom- 
atic Objeotiyes.— ObJectiveB ol the English Form.— Im- 
meraion Objectives.— Focal Lengths corresponding to 
the nombera employed by Naohet, Hartnaok and Qund- 
lach. 

Bow TO Ohoosb a MxoBoacopx. — Microscopes for 
Special Purposes.— Magnifying Power required tor dif- 
llBrentparposes.^How to Judge of the quality of the 
different parw of the Microscope. 

AocusoBT Apparatus.— Stage Forceps, Anlmalowln 
Cai^e, etc. 

iLLmmrATioic.— Bun Light— Aztlikcial Light— Bulls- 
Eye Oondenser.— Side Beflector.— The Lleberknhn. — 
Azisl Ught— Oblique Light— Dlreot Ught. 

How TO UsK THX MzcBOflOOPS.— How to Care lor the 
Microscope. 

How TO CoXiUEOT Objsoxb.— Where to ftnd Objeots.— 
What to Look for.— How to Capture Them.— Nets.— Bot- 
tle-Holders.— Spoons.— New Form of Oollecting Bottle- 
Aquaria for Microscopic Objects.— Dipping Tubes. 

TBB PBXPABATZON and EZAMZNATIOll OP Objxots.— 

Cutting thin Sections of Soft Substances. — Sections of 

Wood and Bone.— Improved Section Cutter Sections of 

Bock.— Knives.— Scissors.— Needles.— Dissecting Puis 
and Dishes.— Dissecting Microscopes.— Separation of 
Deposits from Liquids.— Preparing whole Insects.— 
Feet. Eyes, Tongues, Wings, etc. of Insects.— Use of 
Chemical Tests.— Liquids for Moistening Obijects.— Be- 
fraotive Power of Liquids. — Covers for Keeping out 
Dust — ^Errors in Microscopical Observations. 

pBHSBYATZOH OP Objkots. — General Prlndplea. — Be- 
clpes for Preservative Fluids.— Oeneral Bulesfor Apply- 
ing them. 

MoTTSToro Objkots.- Apparatus and MsterUls fbr; 
Slides, Covers, Cells, Tnm-TBble, Cards for Making 
Cells, Hoi-Plate, Lamps, Betort>Stand, Slide-Holder, 
Mounting Needles, Cover Forceps, Simple Form of 
Spring Cup. Centerlnff Cards, Oold Size, Bhw^Jc Japan. 
Brunswick Black, Shellac. Bell's Cement Sealing Wax 
Varnish. Colored SheUao. Damar Cement Marine Qloe, 
Liquid Glue, Dextrine.- Mounting Transparent Ol^ecta 
Dry.— Mounting in Balssm— Mounting in Liquids.— 
Mounting of "miole Insects.— How to Get Bid of Air> 
Bubbles.- Mounting Opaque Objects. 

FZHISHIHO THB SUDBS. 

May be obtained from any Bookseller or News Agent 
or wm be sent by mail, postage paid, on receipt of price. 

4^ Will be sent to any address in Great Britain or 
Irelsnd for 8s. Od. In British postage stamps. 
THE INDUSTRIAL PUBLICATION CO., 

P.O. Box 4876. 198 Broadway, New York. 



THE BEST BOOKS 

IN THEIB SETERAL DEPABTMEHTB. 

Tlie Pistol as a Weapon of Defence, 

^ In the House snd on the Boad; How to Choose it 
aadac(WtoUse it lamo., Oloth. 60 cents. 

SltOOting on tlie Wing; Flam Direc- 
tions for Acquiring the Art of. By an Old Game- 
keeper. ISmo., doth, ninstrsted. 76 oenti. 

Wliat to Do and How to Do It 

IN CASE OF ACCIDENT. Outs, Bums, Braises. 
Sprains, Poisons, Drowning, etc, etc. The best 
book on the subject 12mo., doth. 60 oente. 

JLiglitning-Rods and Hoi«r to Con- 

STBUOT THEM. By Jon Przh, Editor of Tkt 
IVoknoIoyisf. (The only book that has not be«ii 
written for the purpose of advertising somepatuit 
lightning rod.) Second edition. Very fhlly iQne- 
trated. 12mo., doth. .... 80osati. 

Tlie Cliemical History of the Six 

DATS OF CBEATION. By JoHir Fkxx. 12ido, 

doth. 76ceots. 

GlTes the most recent sdentilio view of the hsmooy 
of Genesis and Geology. 

*«A book fan of interest snd Yalue."— 3^ Prtdrflmim, 

TKb abom tnay be obiained AvtM sn&y boekteUer 
or newBdealert or wiU be tent fSree bff maU ou 
recMpt ef priee* 

49- These books will be sent to any address in Orett 
Britain or Ireland on receipt of price In British postege 
stsmps at the rste of one half-penny for eaob cent 



Thb Cheapest and Handsomest 

liiustiated Journal of the Industrial Arts, 

The Technologist; 

THE INDUSTRIAL MONTHLY. 

8PXCLUXT DEVOTED TO 

ENGINEERING, MANUFACTURING, & BUILDING. 

•-o-* 

PLAIN, PRACTICAI«, CHKAP, BKAUTIFTL. 

NONE BUT THE BEST WRITERS. ARTISTS, AND 
ENGRAVERS EMPLOYED. 

JSvety M'ecManic, Jfaekinisi, Jl€antifaeittr9r, 
Carpenter^ ISniider, T^iumber, fainter, £ng%- 
fieer, sirehiteci, l>e*9srner, in a word^ ererr 
irorA-er in Metai and ITood—erety <m9wko 
ffisAeMio keepupvHih iheS^roffrestoftke Ttrntt, 
oughi io bare H, 

Only $1.50 per Tear, or 15 cents per Knmber. 



Be sure and send for CLUB RATES and SPECIMEN 
COPY, which will be sent free, 

THE INDUSTRIAL PUBLICATION Ca, 

rosi-Office Box 4873. 176 Broadwat, N. Y. 
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PRICE LIST OP 



MICROSCOPES 

Maniifactured by Henry Crouch, of London, 




Crouch's "Premier" Binocular Microscope 

Price of "Prexiee,** in handsome mahogany case, fitted to reoeive aooessories, with oondensing lens 
on ttand, 1-inch and 4-inch objectives, llSO^making it the cheapest Binocular Microscope in market. 

THE INDUSTRIAL PUBLICATION COMPANY, 



Sots Afrni9 for the UnUed State§. 



176 Broadway, Vew York. 
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PRICE-LIST OP MICROSCOPES. 

No. 1. — Binoonlar.' This is a large, handaome stand, with foot oi same gen 
eral pattern as the oat on first page. It combines all the latest improve- 
ments in oonstmoUon, and allows tne easy and accurate application of all ac- 
cessory illaminating apparatus. The body is fitted with Wenham's Binocular 
arrangement complete, with rack-work adjustment to draw-tabes, for perfect 
adaptation to indiTidoal vision; coarse and fine adjustment for fooossing, 
and additional graduated draw-tube for micrometrical measurements. The 
stage has rectangular and rotary movements, sliding object plate with spring 
clamp, and diaphragm witii removeable fittings. Large, flat and concave 
mirrors, with lengthening and rotary fittings, cpraduated stage, with adjust- 
ing screws for bringing the centre of rotation accurately into the optio 
axis of the instrument. Stand alone, as above .... 9240.00 

No. 1. Monocular ..---.-. 200,00 

No. 2. Binocular, same as No 1, but smaller .... 175.00 

Where draw-tubes and centering arrangements are omitted the price will be $160.00. 

No. 2. Monocular - 135.00 

No. 8. Binocular; has Grouch's new concentric glass rotating stage, instead 
of mechanical stage ....... 125.00 

No. 3. Monocular 100.00 

No. 4. The "Premier" Binocular Microscope (see engraving on first page). 
In this instrument the stand is of the new form, which gives great steadi- 
ness, and is unusually convenient and elegant. The binocular bodies are 
ftimished with draw-tubes, moved by racks and pinions, so that perfect 
adaptation to the eyes may be obtained. There is a very smooth working 
rack and pinion for coarse a^ustment of focus, and a delicate screw for fine 
adjustment. Stage rotates in the optic axis of the instrument, and has also 
a very delicate mechanical movement giving f -inch of motion in each direc- 
tion. One plate oi the stage has been dispensed with, and the object-olips 
are both fitted in grooves in the upper plate, thus facilitating the rotation of 
the stage with the object in any position. This also allows the entire range 
of the adjustment to be still available when the paraboloid, or other dark 
ground accessory is in use. 

The mirrors, both plane and concave, are large and of the very finest 
construction. They have complete adjustments. The under side of the 
stage is so arranged as to receive any of the illuminating apparatus (para- 
boloid, polarizer, achromatic condenser, diaphragm wiw mree apertures, 
etc.) named in tiie list of accessories. The diaphragm with three apertures 
is furnished with every instrument. 

Eveij adjustment, where possible, is provided with compensating adjust- 
ments for tear and wear. 

This microscope, with one pair of eye-pieces, one-inch objective, of 25*' 
angular aperture, and one i-inch of 85°, bulls-eye condenser on brass 
stand, and handsome mahogany case, packed to take all accessories - 180.00 

No. 5. Student Binocular Microscope. Has one pair of No. 1 eye-pieces; 
rack and pinion adjustment for low powers, giving sufficient range for all 
objectives from 4-inch ^upwards; fine lever adjustment for high powers; 
draw tubes having lever adjusUnent for co-equal adaptation to width of 
eves; the new concentric glass rotating stage, with complete rotation, and 
all adjustments; removable diaphragm of three apertures; plane and con- 
cave mirrors, having lengthening arxn, and complete adjustments; con- 
denser on separate brassstand. Objectives, best, 1-inoh, 25% and i-inch 85% 
packed in best portable mahogany case, witii fittings for accessory apparatus, 
which may be obtained at any time witii a certainty that it will fit - 100.00 

This mioxoflcope has now for many years been &vored with the approval of Dr. Oarpentar 
us his own working microBoope, and was the instrument seleeted for use by him on the 
important expeditions of H. M. S. PoraqAne, In the last edition of ^lis work on ue 
Microscope, Dr. Garpenter thns speaks of it:— "This instrument had the ^reat merit of fint 
bringing within reaon of the staoent a convenient and well-oonstrncted binocular, at a cost 
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Ttngie Hyallna (H. 8oh.) 24 

ICieroeoopio ObJectiTes— ^ide w. Narrow Angular 

Apertar« 34 
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DWYER'S SCHOOL FURNISHING AGENCY. 

SCHOOL FTJEmTUBE 

and Apparatus, of erery description. 

OFFICE: 21 JOHN STBEST, 

Near Broadway. Blew York. 

Philosophical and Chemical Apparatus. Globes, M^pa, 

Ghana, Blackboards, Slates, Ink Wells, and all 

Suppliea for Schools and Colleges. 



TO POULTRY FANCIERS. 

I have a few settings of eggs for saleaflrom my eare- 
fuliy selected stock of B^own Leghorns, Black Spanish 
and Light Brahmas. Bggs from either of the above 
$2.00perdosen(18.) 

N. B —I make a apeoialty of Brown Leghorns. Ad- 
dress P. T. KXMPSON, Jr., 

P. O. Box 137. Metachen, V. J. 

MICROSCOPIC ODJKCT8 FOR BIOUNTINO. 

Fifty Tarietifs, comprising Algn, Dlatoma, Decolorised 
and Stained LeaTes, Foraminifera, Mioro-fongi. Plant 
and Animal Hairs, Sections, Spicules. Zoophytes, Ac 
Sent on receipt of P. O. Order ior one dollar. 

B. H. PHILIP, 
28 Prospect Street, Hull, England. 

ACCESSORIES FOR MICROSCOPE. 

Tum-Table, latest form, well made $4 60 

Animalcule Cage, large and well made 2 60 

stage Forcepa. with Phin 'a Forceps-Carrier 2 26 

Gundlach'a New One-Fifth, resolves the P. Angu- 

latum by central illumination 16 00 

THE INDUSTRIAL PUBIJOATION CO., 
176 Broadway, New Tork. 



MINERALS, SHELLS, BIRDS, etc. 

The Naluraliato' Agency has been eetablished at S,7tiS Eittaeaaf er Awmmm^ I»hlla4el||hla, for 

tbe porpoae of giving eolWeiora of obtecU of BTatarAl Blatary an opportunity of baying, selling or 
trxchaoi^ng iheir duplicates or eoUections. 

Bpecimena aent to any pan d the world by mail. An illuslimted monthlv bulletin of 8 pages sent f^ee. 

I received the highest n ward given to any one at the Centennial Kzpositfon of 1876, aad the only tfward and 
medal given to any American tor ** Collections of lllnera^s.*^ 

My Kineralogical Catalogue, of 60 pagea la dlairfbuted f^ee to all oostomers, to others on receipt of 10 cents. 
It iaproftuely illustrated, and the printer and engraver chaiged me about |900.00 before » copy was struck off. 
By rnean^ of the table of speaeaand accompanying tables moat apedes may be verffled. The price net ta an ex- 
cellent check Ust contain ng the names of all the apedes and the more common vanettea, anraLged alphabetically 
sod preceded by the species number. The spedee number indieatee the place of any mineral in the Uble of 
ipeetea, att*fr it will be found the apedea name, compodtion, atreak or luatre, cleavage or fracture, hoidneia, aped- 
fle gravity, tusibllliy and crysiallixaiion. , . . 

The large Increase of my buslnea s has compe1)e<1 me to rent the store Ko. 8,727, and use it entirely for Birds. 
Mammals, Shells, Plarta, B^oks, Fossils, Mound Builders* Relics, and other objecte of Natural Hlatory. 1 have 
■ecured the aervicca of one of the b- at tazidermlata in the country, and can do the beat coatom work. sr:^ 

Over 38 tons, and nearly f 36,000 worth of Minerals on hand. $10,000 worth solJ aince the 17th dav of January, 
when the first box waa put Into my esUbllahment. November 18ih, my cash aalea were over |1,600, and cash 
receipts over $1,200. _ _ _ 

COLLECTIONS OP MINERALS 

For Sivdents, Amatenn, Prol^aM^ra, Pbyslclatta, «Ad otlter Proftaalonal Hett. 

The coUedions of 100 Illustrate all the principal spcdea and all the grand aubdlviaions in Dana and other worki* 
on Mineralogy; every Oryatalllne Sjstem; and all the prindpal Ores, and everv known Biement. The collections 
•relabeled wif b a printed label that can orly be removed by soaking. The labels of the |6 00 and higher pi iced 
c^J'ectlone give Dana's spc^clea number, the name, locality, and, in most caaea, the composition of the Mineral. 
Ail collectiona accompanied by my llluatrated Catalogue and table of apeciea. 

26 60 100 

KuMBia or Spboimbsb. in box. in box. in box. 100. 200. 80a 

Crystals and iragments I 60 $100 $160 $100 12 00 18100 

Student's else, larger 160 8 00 6 00 6 00 10 00 26f00 

Amateur's sise, 2X Ic. X IX .... •••• '<> <^ 26 00 60 00 

Hidi School or Academy site, 2 JtxSH'ln.. Shelf Sp«clmcna 26 00 60 00 100 00 

College sixe,8>*x 6 in., Bhel! Specimens T. WOO 160 00 300 00 

Bend for the Bulletin, sUtlng where you saw this advertitemenU 

.A.. El. B'oou'Jbi, no;. 3D., 

Professor of Chemistry and Mineralogy, 

Fdlow of the American Assodation for the Advancement of Sdetce; Life Member of the • 
Philadelphia Academy of Natural Scietoee. and of the American Muaeom 
of Natural Qisiory, Central Park. New Tork. 
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MISFIT CARPETS. 

lliigliali Brussels, Tbree-Ply and Ingrain. Also Stair Carpets, Velvet 
Rugs, Crumb Clotlis^ Oil Clotlis, etc., Tery cheap at tbe Old Place, 

lis F-XILTOTV ST., TVET*^ Y^OIt^Ii. 

€Jarpet8 Carefully packed and seni to any part of the United States 

free of charge* 
49-8END FOR PRIGE LIST.-OS O*. .A. 




of New York. 

DECEMBER 3lst, 1876. 



A88BTS. 

BMlBitate MUOT 06 

Bonds Mid MortgagM (on propertlM Yalnod 
AtpMMatndvood priOM. $a.641.T86).... 1.966.4A0 09 

•Ota^laBiAkMidOflloe »1,0S7 86 

Aooni«d InlerMl oa InTeBtmonta S4.461 SO 

IKMUM on PoUolM (wholly and respactiTflly 

wltliin their Talne) 410,799 10 

VetUnooDaotedPromliima. 14,833 16 

TYatDeferrtd PKeminms 89.866 06 

Pter Market 

Stoekt and Bonds, Valut. Value. 

U. 6. 6'a, xttgtotored. . .|136,0(X> $141,878 

Brooklyn Vb 217,000 348,480 

Klnga Country 7'a. 81.000 83,308 

Bochattor 7*a 87,UOO 40.880 

BaflUo 7'a 80,000 82,700 

Virginia 8*a, " old " . . . 19,386 

$470,000 $689,876 689,876 00 
Loans on Gall (aecnred by U. 8. and olhor 

^itSka) 13.300 00 

Ledger Balanoea 19.700 00 



EoBtraclfrwn the Minutes of the Finance OymfnifiR. 
under whose supervision ^ investmenis of i^^ 
Company arc made : 

We, the members of the Finnnoe OommittM of tte 
Brooklyn Life Insnrance Company, hereby oertiff tbii 
ifo haye on thia, the 36th day of January, 1877, «t w 
AnnnnI Keetlng of the Finanoe Conunlttee. eumw 
the Deeda, Bonda. Bonda and Kortgagea, SeooriUeiiwi 
Bank CerUfloatea of Deposit anbmltted by ike PrMi- 
dent, AHD BBLONOIMO SO VKB Bbooxltv Ldti I><P' 
AHoa CoMFAXT, and we iknd them conreol We taras 
certifr that the said Deeds, Bonds, Bonds sad Mort- 
gages, BecnHtlefl and Bank Certiftoates of Depont aii 
IH TBS Foesaaiixov or thb coMrAinr. and ttte rvu. 
raopsnTT TBSBXor fbxx or DtcrmwancB. . , 
(Signed) mOH'L CHAUKOKT. 

" DAN'L 8. ABHOLD, 

•« J. P. WHITKinr. 

E. B. DUTCKIBCX. 



$3,483,308 70 



LIABIUTIBS, 

Beserre on aU Poiidea (@ 4>^ per oent). . . . $3,187,146 

Unpaid Losses, not dne or in prooess of ad- 
justment T7,838 

Unpaid Bndowmenta, not dne or in prooeaa 
of adiostment 89,000 

Premlnms paid in adyanoe and other U»- 
biUtiea 7.M8 



00 



00 



00 



86 



„,_ of New York, I „ 

01^ and County of New York, j "• 

On this 35th day of January, 1877. personally appeiRj 
before me, John W. Jenkins, a Notniy PubUo w ind fo^ 
said County (duly oommisaiooed and s^<>rn)«^itS^lL 
named Xichael Ghaonoey. Daniel 8. Arnold, J. F. wfi^ 
nay, and B. B. Duyokinok, to me known, who «»•« 
the foregoing certlftoato and m«de oath, »« •f*,'* 
hlmaelf made oath, to the truth of the said Mrttflcetf 
(Signed) JOHW W. JENKINS, 

Notary Public, New York OountJ 



Liabilities aa to PoUoy-Holders $3,381,661 

Surplui to PoUoy-Holden $220,846 

\iniiLIAM! M. COLE, Sbcbbptabt. 



FACTS worthy of Notice in oonnedww ifi<* ^ 
above Statemeni. 

Ist-The Assets <re stated at prices actually prewllW 
St piesent-in fact, at hard mb. . 

2d— The propel ties securing the Loans ©^ Booo »»• 
Mortgage havb bbbb b».afpbaish» ™J°2: 
laat 60 days, and the loans thereon do not •▼«V 
fifty per oent of aald appraiaement. ^ 

8d-The unpaid Premluma only waount to J^^'Z 
they hare been reduced to the basis re^JJ^w 
the Insurance Department of New Tow »"7^ 

4th-The Brooklyn Life haa $109 to pay each tad '^^ 
SlOOofitaliabiUties. 



OHBISTIAN W. BOUOK, Pbbstokot. 
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Field and Forest, 

A MONTHLY JOURNAL. 

DEVOTED TO THE NATURAL SCIENCES, 

This Jonraal entered upon its second year with the 
July onmbeT, 1876, enlarged and improYfd in every 
way. Ita contrlbntors are well known scientists and 
writers, and its artteles mainly original, and at the 
price, ONE DOLLAB FEB ANNUM, it is the cheapest 
Journal of Natural History published. For specialists 
and men of aclence it oontaios interesting readlnir mat- 
ter, while for students of natural history in the many 
soientiflo schools and colleges of our country, it is a 
valuable medium for the exchange ot views, or for the 
recording of new facts on sclentiflo subjects, and all will 
find it to tbelr interest to become subscribers. Our 
»lm is that Field akd Fobxst shall occupy a middle 
ground in soientific literature, by making it a Journal of 
information for the student and observer, as well as a 
repository for notes and observations, that might other- 
wise remain hidden between the covers of an unpub* 
lished Journal or note-book. Address 

CHARLES R. DODGE, Editor and Pablkher, 
Box 278, Washington, D. C. 

ptotioe:. 

Having withdrawn ftom the firm of James W. Queen 
^ Co., of which I have been a member during the past 
•even years, I would hereby give notice to my personal 
friends, and to microscopitts generally throughout the 
country (to moat of whom I am known, by reputation 
St least,) that I shall shortly open an American Branch 
of the London House of B. & J. BECK: and shall be 
prepared with a large and varied stook in every depart- 
ment of the Science to meet the wants of all. Due 
notice win be given of the opening, which will take 

flace immediately npon my return from Europe, where 
go to make personal selection of goods. Meanwhile, 
communicatioDs addressed to my residence. No. 2,830 
DelADcey Place, Philadelphia, Pa., will meet prompt 
attention. W. H. WALMSLET. 

Philadelphia, March 31, 1877. 



POFULAE BOOKS 

AT POPULAR PRICES, 

AT JOHN FERGUS80N'S, 

60 Nassau Street, New York. 

Postal charKes will require an average of 10 cents per 
volume in addition to thefolIowlDg prices: 

WATERTON»S ESSAYS ON NATURAL HIS- 
TORY. Edited with Life by Moore. Thick 12mo., cloth. 
LoDdcin, 1870. $2.00. 

HUMBOLDT'S COSMOS. Translated by Otte. 
Portrait and Complete Indexes. 6 vols., 12mo., Cloth. 
London, 1871. fO.OO. 

BUFF'S (Prof.) FAMILIAR LETTERS ON THE 
PUYblCS OF THE EARTH. Edited by Hottman. 
12mo., cloth London, 1851. fl.OO. 

HIBBERD (SHIRLEY), THE BOOK OF THE 
AQUARIUM. With numerous Illustrations. 12mo., 
cloth gilt. $1.50. 

MICROSCOPIC FUNGI, An Introduction to th<+ 
Study of. By M. 0. Cooke. 300 Colored Fit^uroe. 16mo., 
Cloth. $2.60. 

BROWN'S (Oapt.) TAXIDERMIST'S MANU'AL. 
Illustrated. 18mo., cloth. fl.lO. 

COOKE'S (M. C.) MANUAL OF BOTANIC 
TERMS. 280 Woodcuts. 16mo., cloth. $1.10. 

CLARKE'S OBJECTS FOR THE MICROSCOPE. 
Finely Colored Illustrations. 12mo., cloth gilt ext. $150. 

CALORIC: Its Agencies In the Phenomena of Na- 
ture. Rv Dr. S. L. Metcalfe. 2 vols., Svo., cloth. Lon- 
don, 184*3. $3.25. 

SHAW'S ZOOLOGICAL LECTURES, 163 Fine 
Plates, containing hundreds ol figures. 2 vols., 8vo., 
calf. London, 1S09. $3 50. 

LANKESTER (EDWIN) ON THE USES OF 
ANIMA LS in Relation to the Industry of Man. Fully 
illustrated. ]2mo., cloth. $1.30. 

BELL'S (Sir C.) ANATOMY OF EXPRESSION. 
New Edition (1877), with Numerous Engravings. I2nio., 
cloth. $1.76. 

OLD BONES; or. Notes for Young Naturalists. Il- 
lustrated. 16mo., cloth. $1.10. 

VINCENT'S YEAR BOOK OF FACTS in Science 
and the Arts for 1875 12mo., cloth. London. 1876. $1.50. 

DAVY'S (Sir HUMPHREY) CONSOLATIONS IN 
TRAVEL: or. Last Days of a Philosopher. 12mo., 
half-Ruesia. London, 1881. 85 cents. 

NEW BOOK ON THE MICROSCOPE 

THE MIOROSCOPIST. 

A Manual of Microscopy and Compendium of the 
Microscopic Sciences. Micro-Mineralogy, Micro-Chem> 
istry. Biology, Histology, and Pathological Histology. 
By J. H. Wythe. Third Edition. Bewrltten and greatly 
enlarged, with 206 illustrations. 8vo.. Cloth, $4.50. Sent 
free hy mail on receipt of price. 

INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 

I DWYER'S SCHOOL FURNISHING AGENCY. 

! SCHOOL FUENITIJEE 

and Apparatus, of every description. 
OFFICE: 21 JOHN STBEET, 
I Near Broadway. Kew Y«rk. 

, Philosophical and (Chemical Apparstua, Olohes, M«pa, 

Charts, Blackboards. Slatea, Ink Wells, and all 
' Supplies for Schools and Colleges. 

I The New $20 MicrGscope 

ia fully eqnalto any that could have been bought three 
years ago for $50. See dOaoriptive circnlar. 

For the best book of practical instruction get " How 
to Use the Mioroacope," by John Thin. 76 cts. by maU. 
INDUSTRIAL PUBLICATION CO.. 176 Broadway, N. 
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MISFIT CARPETS. 

Euglisli Brussels, Three-Ply and Ingrain. Also Stair Carpets, VelTet 
Rugs, Crumb Cloths^ Oil Clotlis, etc., Tery clieap at the Old Plac e, 

lis I^^XTLTOTV ST., TVET*^ ITOIt^K:. 

Carpets Carefully packed and sent tn any part of the United States 

free of charge. 
49-8END FOR PRIGE LIST.-G^ O*. .A.. 3EIZ3Z^nO.A.X4Xj. 

The Champion Air Pistol. 




For Target Practice^ AmuBemfint, and SkootiiLg Small Game 

Shoots darta or slogs 50 feet with accuracy. ^^ 

CftQ he lo»d«d by aui^badF wtib i*r«tr Md e«t6. ReoomiD ended by Oeii. 9HKBUAN; 
4Ud by J, F. LfNOtit E*q , of eh« AuitrfcllHu Rms Te^Eii, mod maQy otb«ri. 

PRICES. 

Black $6.00. Miokel PlAted $6.00. Nickel Plated, BoMWOOd Huidl« $7.00. 

Each Pistol ia pat up in a neat box, with a akeleton gun atock, 6 Darta, 100 Sluga, 6 Tfergeta, a Bamrod, 
•Claw and Wrench. 

Sent by Expreaa C. O. D., or bj mail at the riik of partiea ordering, on receipt of price, and 40 oenti ad- 
•dltional for postage. 

POPE MANUFACTURINB COMPANY, 

67 High Street, Boston, Mass. 

MINERALS, SHELLS, BIRDS, etc. 

. The Naturalisto' Agency bas been established at 8,79ft Ei»BO»«ter ATenue, Pblladel|»lii«, for 

the purpo«e of living collectors of obtects of N»tar«l Blatorjr an opportunity of buying, selling or 
exchanging their duplicates or collections. 

Specimens sent to any part oi the world by mall. An illustrated monthly bulletin of 8 pages sent free. 

I reectved the highest nword given to any one at the Centennial Kxpositfon of 1876, ana the only award d 
medal given to any American for " Collections of Minerals." 

My Mineralogical Catalogue, of 50 pages is distributed free to all customers, to others on receipt of 10 cen1i>. 
Itisprofusely illustrated, and the printer and engraver charged me about $900.00 before a copy was struck ofl. 
By mean<« of the table of speaesand accompanying tables most species may be verified. The price list is au ex- 
cellent check list containing the names of all the species and the more common varieties, arranged alphabetical]}' 
and preceded by the species number. The species number indicates the place of any mineral in the table of 
species, afttir it will be found the species name, composition, streak or lustre, cleavage or frscture, hardness, speci- 
fic gravity, fusibility and crystallization. 

The iarcre increase of my business has compelled me to rent the store No. 3,727, and use it entirely for Birds, 
Mammals, tihells. Plants, Bucks, Fossils, Mound Builders^ Relics, and other objects of Natural History. 1 bare 
secured the services of one of the best taxidermists in the country, and can do the best custom work. 

Over 38 tons, and nearlv $36,000 worth of Minerals on hand. $10,000 worth sol i fince the 17th day of Januar>-, 
when the first box was put into my eaUblishment. November 18th, my cash sales were over 41,o00, and cs»h 
receipts over $1,200. 

COLLECTIONS OF MINERALS 

For Students, Amateurs, Professors, Pliyslclans, and other Profeaaional Men. 

The collections of 100 illustrate all the principal species and alt the grand subdivisions in Dana and other works 
on Mineralogy; every Crystalline System; and all the principal Ores, and every known Element. The collectionB 
are labeled wftb a printed label that can only be removed by soaking. The labels of the $6.00 and higher priced 
collections give Dana^s species number, the name, locality, and, in most cases, the composition of the Mineral. 
All collections -accompanied by my lilnstrated Catalogue and table of species. 

25 60 100 

NuMBKR OF Bfboiiibhs. in box. in box. in box. loa 20a 300. 

OrysUls and fragmenU $50 $100 $150 $100 $200 I8o0 

Student's size, larger 160 300 600 600 10 00 3500 

Amateur's size, 2X in. X li< 10 CO 26 00 50 00 

HigbSchoolor Academy size, 2iix3)k in., Shelf Specimens .... .... .... 2500 6000 100 OU 

College size, 3X X 6 in.. Shelf Specimens 60 00 150 00 300 00 

Send for the Balletin, sUting where you saw this advertisement. 

,A.m El. E^O^>a*S], BiJEsi 3D.y 

Profeisor of Chemistry and Mineralogy, 

Fellow of the American Association for the Advacoement of i^cience; Life Member of the 

Philadelphia Academy of Natural Sciences, and of the American Moseam 

of Natural History, Central Park, New York. 
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TheWorldof Matter 82 

•A Self-Centering Tum-TaUe 84 

Eoain— A New Staining Finid 85 

Kntsing'a Bacillarin 86 

Barbadoes Eattb 86 

GMTetpON if enee. 

An Ingenious Contrivanoe 86 

Owr Bnok Tabie, 

How to Ohooee a Microacope 87 

The Mioroacopiat 87 

Notes and Queries 87 

Mr. Merriman's Method of Preparing Orystal for 

the Polariacope 88 

Tragacanth Mucilage 88 

Adhesive Cement 38 
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Tranaactlona of Societies 39 
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OWYER'S SCHOOL FURNISHING AGENCY. 

SCHOOL FTJENITTJEE 

and Apparatua, of eyery deaoription. 

OFFICE: 21 JOHN STREET, 

Near Broadway. Blew York. 

Philosophioal and Ghemleal Apparatua, Globes, M^ps, 

Charta, Blaekboftrda. Slates, Ink Wells, and all 

Suppliea for Schoola and Colleges. 

TO POULTRY FANCIERS. 

I have a fsw aettings of egga for sale from my care> 
fully selected stock of Brown Leghorns, Black Spaniiili 
and Li«ht Brahmas. Sggs from either of the above 
$2.00 per dosen <18.) 

N. B —I make a apeoialty of Brown Leghorns. • Ad- 
dress P. T. KEMPSON. Jr., 

PO. Box 187. Metuchen,N.J. 

MICROSCOPIC OBJECTS FOR MOUNTING. 

Fifty Tarietifs, ioomprising A]r», Diatoms, Deeolorised 
and Stained Leaves, Foraminifera, Micro-fungi^ Pltnt 
and Animal Hairs, Sections, Spicules, Zoophytea, Ac 
Sent on receipt of P. O. Order tor one dollar. 

B. H. PHILIP, 
28 Prospect Street, Hull, England. 

ACCESSORIES FOR MICROSCOPE. 

Turn-Table, latest form, well made $4 60 

Animalcule Cage, large and well made 2 60 

stage Forceps, with Phto's Foroeps-Garrier. « 9 26 

aundlacb's New One-Fifth, resolves the P. Angu- 

latum by central illumination 16 00 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadway, New Tork. 



MINERALS, SHELLS, BIRDS, etc. 

The Naluraliets* Agency has been establlBhed at 8,7SA EittBoaater ATcnne, PhllAdelphltt* for 

the purpose of giving collectors of obiects of IVataral Bl«t*ry an opportunity of baying, selling or 
exchanging iheir duplicetes or collections. 

Bpecimona sent to any part of the world by mall. An illustrated monthlv bulletin of 8 pages sent free. 

I reeelyed the highest Award given to any one at the Centennial Kxpositfon of 1876, ana the only award n 
medal given to any American for " Collections of llinera's." 

My Mineralogical Catalogue, of 60 pages is distributed f^ee to all customers, to others on receipt of 10 cents. 
Itlsprofusely illustrated, and the printer and engraver chained me abont $900.00 before a copy was strusk off. 
By mean* of the table of speciesand accompanying tables most species may be verified. 1'he price list is an ex- 
cedent check list containing the names of all the species and the more common varieties, arranged alphabetically 
and preceded by the speu^s number. The species number indicates the place of any mineral in the table of 
species. aftHr it will bo found the species name, composition, streak or lustre, cleavage or fracture, hardness, speci- 
fic gravity, fusibility and crystallization. 

'The large increase of my business has compelled me to rent the store No. 3,727, and use It entirely for Birds, 
Mammals, Shells. Plants, Books, Fossils, Mound Builders' Relies, and other objects of Natural History. I have 
secured the services of one of the Ix'st taxidermists in the country, and can do the best custom work. 

Over 88 tons, and near! v 135,000 worth of Minerals on hand. $19,000 worth soil »>ince the 17th day of January, 
when the Hrst box was put into my establishment. November 13th, my cash sales were over $1,600, and cash 
receipts over $1,200. 

COLLECTIONS OF MINERALS 

For Stadents, Amsttcurs, Professors, Phjralciana, mmd. otlter Proitaalonal MeA. 

The collections of 100 ihustrate all the principal species and all the grand subdivisions in Dana and other works 
on Mineralogv; every Crystalline System; and all the principal Ores, and every known Element. The collections 
are labeled with a printed label that can only be removed by soaking. The labels of the $5.00 and higher priced 
eollectlons give Dana's species number, the name, locality, and, in most cases, the composition of the Mineral. 
All collections accompanied by my Illustrated Catalogue and table of species. 

25 60 100 

NuMBBR OP Sfboim BUS. iu box. lu boz. in box. 100. 20a 800. « 

OrystAls and fragments $ 50 $100 $160 $1 (K) $2 00 $8100 

Student's size, larger 150 800 600 600 10 00 25|00 

Amateur's sise, 2i^ in. X IK .... .... 10 CO 25 00 60 00 

HiffhSchoolor Academy siie,2>ftx8K in., Shelf Bpocimcns .... .... ..•• 25 00 60 00 100 00 

College sise, 8X X 6 in.. Shelf Specimens .... .... 50 00 150 00 800 00 

Bend for tlie Bulletin, sUting where you saw this advertisement. 
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Fellow of the American Association for the Advareement of Science; Life Member of the 

Philadelphia Academy of Natural Sciences, and of the American Museam 

of Natmrnl History, Central Park, New Vork. 
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MISFIT CARPETS. 

finglisli Brussels, Tliree-Ply and Ingrain. Also Stair Carpets, YelTet 
Rugs, Crumb Cloths^ Oil Clotlis, etc., very clieap at tlie Old Place, 

Carpets Carefully packed and sent U^ any part of the United States 

free of charge. 

JI9-8END FOR PRICE UST.-QS O". .A.. 



JiV-SpeeimaiL Copiei Nut Free npon AppllMUon. 

Field and Forest, 

A MOHTHLT JOURNAL. 

DEVOTED TO THE NATURAL SCIENCES, 

This Jouroal entered npon ito leoond jew wlUi the 
July onmber, 1876, enlarged end Improvrd in every 
wS. Ite contribnlore are weU known eoienttete ud 
writers, and ite artloles mainly original, and at the 
price. ONE DOLLAB PBR ANNUM, It is Uie cheapest 
Journal of Natural Hietory published. For spedaUste 
and men of selenee it oontains interesting reading mat- 
ter, while for students of natural history in the n»ny 
soientmo schools aud colleges of our country, it is a 
valuable medium for the exchange of Tiews, or for the 
recording of new facte on sdentiflc sulidecta. and all will 
iknd Itto their interest to become subscribers. Our 
aim is that 7iziJ> ahd Fobbst shaU occupy a middle 
ffround in sdentmc Uterature. by making it a Journal of 
Information for the student and observer, as well as a 
repository for notes and observations, that might other- 
wise remain hidden between the covers of an unpub- 
lished journal or note-book. Address 

CHARLES R. BODOE, Editor and Pnblfeher, 
Box 278, Washington, D. 0. 



IVORY MICR01II£T£RS. 

We have Just had made to order a few Micrometert 
ruled on ivory. They are intended for use with simple 
microscopes, and are invaluable to Botaniste, Ento- 
mologtete, Mineralogists, etc 

Price— Ruled 100 to Inch 40 cents. 

do. aoOtoineh 78cent8. 

Sent by mail on receipt of price. 

INDUenSlAt PUBMOATION CO., 

176 Broadway, New York. 



Burke & Fraser, 



soLxoxTOBs or 



ABMY HOSPITAL STAND (Monocular), by Zent- 
mayer. in ilrst-rate condition. /«*^-J^^^ 

805 Franklin Street, Philadelphia. 



^^ Slldos. 

Same as described in recent number of this Journal, 
30 cents per dozen, by mail. _, ^ . 

PAPBBOOYERS for Wooden Slides, neatly printed. 
Biz cente per dosen (one cent extra for postege) 
INDTJ8TBIAL PUBLICATION CO., 

176 Broadway, New Tork. 



Having withdrawn ftom the llrni of James W. Queen 
ht Co., of whlcn I have been a member during the past 
even years. I would hereby give notice to my personal 
riendilmd to microscopisto generally tluroughout Jhe 
ountry (to most of whom I am known, by reputotton 
»t Isaat ) that I shall shortly open an American Branch 
St^Lcndoi House oflLJ^.BBOK; and shall be 
prewed with a large and varied stock in every depart- 
Sent of the Science to meet the wante of all. Due 
S>tt«B win iKTglven of the opening, which wdl take 
ni^QTlmmediately upon my return firom Europe, where 
?^t?r«ki^5^^selitt^^ ^^^^^ 

SommunicattoM addressed to n^ ^•id««*'?«>- J;?® 
SSancey Place, Phlladelphto, P*. J^l "Jf^^g^'g?^* 
attention. ^' °- WALMBLiBX. 

Philadelphia, Mar^ 81, 1877. 



PATXSHTS, 

37 PARK ROW, NBW TORK. 

EstabliBhed 1861. Patents promptly obtained In thif 
and foreign countries. Reissues of deflective patents s 
specialty. REJECTED CASES proeecnted on con- 
tingent fees, lliose who have cases reiected in the 
Patent Office are invited to correspond witn us. AdTiee 
free. Bend for book of information. 

A BOOK FOR EVERYBODY. 

What to Do 



m CASB OF 

ACCIDZSNT, 

In the Household, the Workshop, the Factory, and 
the Mine, and on the Farm, the Railroad, 

and Everywhere. 

HandMOfMly Bound in OoOi, CHU Me, 

Price T5 Cettts. 

HAT BE ORDERED THROCeH AITT BOOKSSLUi . 

or wHl be sent firee by mail on receipt of price, by 

The INDUSTRIAL PUBLICATION COMPANY, 

P. O. Box 4875. 176 Bboadwat, New Iobi. 

j|9> Any NmM Oompmny vHtt Btgppiif itfi 
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BANNER'S REVOLVING 

BOOK CASE 




Just the thing for 
PHYSICIANS, LAWTEBS. OLBROYMEN, PROFES- 
SIONAL AND BUSINESS MEN GBNBBALLT. 
They rerolve eMy and noiselessly, ooastmoted rery 
strong and durable, of Black Walnut. We make three 
standard sixes. Prices, |18 to |40. 
Send for illustrated dronlar. 

NiTIONiL SCHOOL FVRIfiniEE COflPUT, 

111 and 118 William Street, New York. 



Groucli Microscopes. 

These are undoubtedly the Cheapest and Best Binoc- 
ular Microscopes in market. We have just been ap- 
pointed SOLE AGENTS IN THE UNITED STATES. 
Hlustrsted Catalogues sent frue. 

(INDUSTRIAL PUBLICATION COMPANY, 

176 Broadway, New York. 



American Naturalist, 

A Popular lUusiraied Monthly Magazine of Nat- 
ural History arid Travel 

AnniMincement for 1877. 

This Journal of popular Natural Science will continue 
io be published by Messrs. H. O. Houohton h Co., 
Riverside Press, Cambridge, Mass., under the editorial 
management of Dr. A. S. Paokabd, Jr., with the assist- 
ance of eminent men of science. The typographical 
dress and illustrations which have heretofore given 
character to this magazine, have been improved, and it 
is of a thoroughly popular nature, so as to interest the 
general reader as well as the young naturalist. It will 
continue to be a Journal of science-education tod for 
the use of science-teachers. 

Each number of the Natubalxst contains earefUly 
written articles on various scientific subjects, and. in 
addition, departments of Recent Literature, Botany, 
Zoology, Anthropology, Qeoloay and PalieontologVt 0«o- 
graphj and Exploration, and Microscopy. The depart- 
ment of Botany is edited by Prof. Qxobob L. Qoodalb, 
of Harvard University; and that of Microscopy by Dr. 
B. H. Wasd, of Troy, N. Y. Arrangements have been 
made to report the Proceedings of Scientiflc Societies 
with great promptness. A digest of the Contents of 
Foreign Scientiflc Journals and Transactions will also be 
given each month, together with the Latest Home and 
Foreign Scientiflc News 

TERMS— 86 cents a number; $4 00 a year; with por- 
trait of Acassiz, $6.00. 

For club n»es and prospectus address 
H. O. HOUOHTON 4 CO.. 
corner Beacon and Somerset Streets, Boston. 
HUBD k HOUGHTON. 

18 Astor Place. New York. 



NEW BOOK ON THE MICROSCOPE 

THE MICROSOOPIST. 

A Manual of Microscopy and Compendium of the 
Mleroscopic Sdenees. Mlcro-Mineraleigy. Micro-Chem- 
istry, Biology, Histology, and Pathological Histology. 
By J. H. Wythe. Third Edition. Rewritten and greatly 
enlarged, with 206 illustrations. 8vo.. doth, $4.60. Sent 
free by mail on receipt of price. 

INDUSTBIAL PUBMOATION CO., 

178 Broadway, New York. 



OWYER'S SCHOOL FURNISHING AGENCY. 

SCHOOL FUBNITTJBE 

and Apparatus, of every description. 

OFFICE: 21 JOHN STREET, 

Near Broadway. Mew T«rk. 

Philosophical and Ohemloel Apparatus, Olobes. Maps. 

Charts. Blackboards. SUtes. Ink WeUs. and all 

Supplies for Schools sad CoUegee. 



HENBT A. RILEY, 

ATTOBHET ft COTTNSELLOR AT LAW, 

(Boom 60.) 31 Park Bow. New York. 

RxysBXVoas.— Oilman, Son ft Co., 46 Bxehanje Plaoe» 
N.Y.; Joseph W. AlMp, 48 South 8t..N. Y.; A.D. F. 
Baaddlph 4 Co., 770 Broadway, N. Y. ; John T. Conover, 
18Ten£Ave.,N. Y.; John F. Trow, SOO E. 13th 8t, N. Y. 
GolleetloBB proBptly Made in all varts of the U. 8. 



BIICR08C0PIG OBJBCT8 FOR MOUMTINO. 

Fifty varieties, oomprising Algn. Diatoms, Decolorised 
and Stained Leaves, Foraminifsra, Micro-fungi, Plant 
and Animal Hairs, Sections, Spicules. Zoophytes, Ac 
Sent on receipt of P. O. Order lor one dollar. 

B. H. PHILIP, 
28 Prospect Street, Hull. England. 
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TIFFANY & CO., UNION SQUARE, NEW YORK, Sole 
Agents in the United States for Messrs. VOIGTLANDER & 
SOHN'S Opera, Field, Marine and Tourists' Glasses, wliieli 
for scope of field, abundance of ligrht, and brilliancy of tlie 
image, EXCEL ALL OTHERS. 

The Champion Air Pistol. 




For Target Practice, Amtisement, and Shooting Small Oam«. 
SliooU darts or slogs 50 feet with noeuraoj. 

Cu be Iflttdfld bj uiybodj wtUi safety ft>nd eui-B. R^cotntaaiidfid bj Q*a. BHEBHAN; 
ftitu hj J. F. I>f NOH, £Bq.» of tbs AuAtrftUmn Rtflb Triiti]. knd m&nj oihari. 

V&IOES. 

Blaok $6.00. Nickel Pliit«<l $6.00. Nlokel Plated. Botewood Handle $7.00. 

Each Piatol it put np in a oeat box, with a akeleton gun atook, 6 Darta, 100 Slnga, 6 Ta^rgeta* a Bamrod, 
daw and Wrenob. 

Sent by Expreaa 0. 0. D., or bj mail at the riak of partiea ordering, on receipt of prioe, and 40 oenta ad- 
ditional for poatage. 

POPE MANUFACTURINB COMPANY, 

67 High Street, Boston, Mass. 

MINEBALS, SHELLS, BIRDS, etc. 

Tbe NatoralUto' Agency has been establiabed at S,7tiS Eianoaater ATenne, Phlla4el|»hl», for 
the porpofe of glvlDg colleciore of obtects of IVataral Blatary an opportunity of buying, selling or 
«zchao^ng ihelr duplicates or collections. 

Specimens sent to any pin of the world by mail. An illustrated monthly bulletin of 8 pages sent fk^ee. 

I received the highest nward given to any one at tbe Centennial Kxposltfon of 1876, ana the only award n 
medal given to any American for ** Collections of i^inerals.^* 

My Mineralogical Catalogue, of 50 pages is distributed tree to all customers, to others on receipt of 10 oents. 
Itisprofusely illustrated, and the printer and engraver charged me about $900.00 before a copy was stniek off. 
By mean<« of the table of species and accompanying tables most species may be verified. The price list is an ex- 
oeilent check list containing the names of all the species and the more common varieties, arranged alphabetically 
and preceded by the species number. The species number indicates the place of any mineral in the table of 
species, aftHT it will be found the species name, oompositlon. streak or lustre, cleavage or fracture, hardness, speci- 
fic gravity, fusibility and crystallization. 

The large Increase of my business has compelled me to rent the store No. 3,727, and use it entirely for Blrdc, 
Mammals, Shells, Plants, Books, Fossils, Mound Builders* Relics, and other obJecU of Natural History. I bsve 
secured the services of one of the best taxidermists in the country, and can do the best custom work. 

Over 38 tons, and nearlv $86,000 worth of Minerals on hand. $19,000 worth soli rince the 17th day of Jannarj, 
when the first box was put Into my establishment. November 13th, my cash sales were over $1,500, and casA 
receipts over $1,200. 

COLLECTIONS OF MINERALS 

For Studenta, Amateurs, Profeseors, Pltyaielana, and otlter Proftaaionatl aica. 

The collections of 100 illustrate all the principal species and all tbe grand subdivisions in Dana and other work^ 
on Mineralogy; every CrvstaUlne System; and all the principal Ores, and everv known Element. The collectioot 
are labeled with a printed label that can only be removed by soaking. Tbe labels of tbe $5.00 and higher priced 
oollecUnns give Dana's spedes number, the name, locality, and, in most cases, the composition of the Mmeral. 
All collections accompanied by my Illustrated Catalogue and table of species. 

25 60 100 

NuMBxa OP SPBODfSica. in box. in box. in box. 100. 20a 300. 

Crystals and tragments $50 $100 $150 $100 $200 fSoO 

Student's size, larger 150 3 00 6 00 6 00 10 00 25 00 

Amateur's Size, 2>i Id. X IX 30 00 25 00 60 00 

HiKh School or Academy size, 2^ x 33^' in.. Shelf Specimens 2500 5000 100 OU 

College size, 3X X 6 in., Shell Specimens .... .... 50 00 150 00 300 00 

Send for the Bulletin, sUting where you saw this advertisement. 



Professor of Chemistry and Mineralogy. 

Fellow of the Amerfean Association for the Advaneement of Science; Life Member of the 

Philadelphia Academy of Natural Sciences, and of the American Museom 

of Natural History, Central Park, New Vork. 
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MISFIT CARPETS. 

Englisli Brussels, Tliree-Plir and Ingrain. Also Stair Carpets^ YelTet 
Rugs, Crumb ClotliB^ Oil Cloths, etc., Tery cheap at the Old Place, 

lis ir-TJii.TOTV ST., PTDETV' TTOITK:. 

Carpets Carefully packed and sent <*# any part of the United States 

free of charge. 
49-8END FOR PRICE LIST .-OH O*. .A.. 



JAMES W. QUEEN & CO., 

OPTICIANS, 

924 Ghestnut Street, FhiladelpMa, 

MANUFACTURERS OF MICROSCOPES, 

And Other Optical Instruments. 



BOSS', CROUCH'S, BECK'S AND OTHER FIRST-CLASS INSTRUMENTS 

ALWAYS IN STOCK. 

MICROSCOPIC OBJECTS BY THE THOUSANDS ALWAYS IN STOCK. 

Catalogue of 120 pages sent on application. 



ORAWINCS. 



New Maohinory de- 
signed, ftod Working 
Dnwingemade in the 
_ _ _ plainest uid meet lo- 
ennte manner. Patent-Oflloe Drawings, etc 
BAKUXL F. HAT, Meehanioal Dravghtmuui, 
161 Broadwsj, Boom IS, New York Olty. 

Seme ss described in recent number of this Joomsl, 
90 cents per dozen, by mall. 

PAPSB OOYEBS for Wooden Slides, neatly printed. 
«ix cents per dosen (one cent extra for postage) 
INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 

aOHM BTBWK, 

ACHROMATIC TELESCOPE MAKER, 

186 East Thirteenth Street, New Tork. 
c Telescopes of all slses made to order; also. Telescopes 
corrected and carefnlly repaired at short notice. All 
work warranted correct Testimonials from Louis H. 
Butherford, Esq., show the Talne of my ot^eci^lasses. 



Ii. SOHBAUEB, 

ManiLfaotxLrer of Microscopes 

60 Chatham Street, New York City. 
Cslls partlonlar attention to his $86.00 Microscope, 
which is better made and has more oonyeniences than 
any other for the same price. 

I^Particnlar attention glTsn to Bepairing. 



PlaATIHUIIII. 

Vessels, Apparatus, Sheet, Wire. &c., Ac, 

For ail laboratory and Manafaotaring purposea. 
H. M. RAYNOR, 
26 Bond Stbbkt, New Yobk. 
j|9- Native Flatuiiun and Serap puehaaed. 
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Summer Scliool of BI<»lo9y«_Tlie second bm- 
8lon of the Sammer Sofaool of Biology will be 
opened at the Maaenm of the Peabody Academy 
of Bolenee, Salem, Mass., begining Jnly 6th, and 
oontinning six weeks. A lectore will be given each 
Monday, Tuesday, Thursday, and Friday, at 9 A. M., 
each Wednesday being derotod to a dredging trip, 
the remainder of the time to be gixen to laboratoiy 
work, demonstrations and excursions, as it is de- 
signed to make the course a practical one, so that 
teachers may learn the method of study and teach- 
ing in Natural History. During the present session, 
special attention will be giren to Entomology, the 
study of Spiders and Omstacea, as well as the 
anatomy of Vertebrates, the preparations in the 
museum of the Academy being utilized for this 
purpose. Those interested in the subject would do 
well to address A. B. Packard, Jr., Salem, Massa- 
chusetts. 

la^lttg Allicaton— Oharles Norfleld, Orlando, 
Fla., offers to send to any one for 26 cents, a liying 
alligator with ftill dbeotions for raishig him. As 
a pet we hare no great fancy for the animal, but 
perhaps some of our subscribers would like to pro- 
cure one for dissection. 

iTorjr Hlerometen-^ mioroscopist who bad 
Just procured one of these mew micrometers writes: 
"iTOiy micrometer reoeiyed all right Just the 
thing for low powers and opaque objects.** See 
advertisement. 



AdvlteraUott of Gotflbe— Prof, & P, Sharpies, 
State Assayer of Massachusetts, hat been inyesti- 
gating the character of the ground coffee ordinarily 
put up in packages. He finds that peas, corn, oats, 
rye, etc, form the chief constituents. Fortunately 
he has not detected the presence of any positiTely 
injurious substances, and if people, who can easily 
find out the cost of a pound of green coffee, expect 
to buy a like quantity roasted and ground for half 
the price, they deserre to drink weak pea soup. 
For detecting adulterations he gives the following 
rules: " Take some cold water in a glass and throw 
upon it about half a teaspoonftd of the coffee to be 
tested, stirring it around so as to wet the grains. 
Pure coffee will float, and scarcely colors the water. 
Beans and chicory sink to the bottom. Chicory 
colors the water at once, beans more slowly. Test 
the part that floats by chewing it. Ooflbe will thus 
be recognized by its taste. Nut shells, which also 
float, are hard and brittle. A species of nut which 
has lately come into use strongly resembles eotSee 
when ground up, by floating on the water as well 
as by its fseling between the teeth; but the differ- 
ence [can easily be detected, because the adulter^ 



ating ingredient is nearly tasteless. After select- 
ing the suspected article to the above test, sfwead 
some of it out on a sheet of paper and examine it 
carefolly for grains of rye, oats and peas. The pea 
ingredient will frequently be found in pieces one- 
eighth the size of a pea and the rye in half grains. 
Ohicory is tough when taken between the teeth, 
and has a bitter taste, different from the bitter 
of coffee." 

Fin lBear«nee,-.The attention of those of our 
readers who have occasion to take out a lire insur- 
ance policy, is called to the German American lire 
Insurance Company, of 179 Broadway, New York, 
advertised in our last issue. The company is 
sound and reliable, and as we know by experienoer 
a pleasant one to do business with. 

Tke Peraaanent BzbtbltloA, — ^The company 
organized to institute a permanent exhibition in 
the Main Oentennial Building at Philadelphia, is 
making progress. The formal opening will take 
place on the 10th of this month, when it is expected 
that President Hayes will be present. The work of 
preparation is so fiur advanced as to leave no doubt 
that it will be completed by the opening day, and 
it U insisted that the Main Building will then pos- 
sets greater attractions for visitors than it had 
during the OentenniaL This building, it will be 
recollected, covers twenty<one acres— as much 
space as was oocupied by the first Worid's Fair in 
London. The display, although mainly American, 
will comprise exhibits from most of the foreign 
nations which were represented at the OentenniaL 
Brazil and Spain will make industrial and agricul- 
tural exhibits, and the following-named countries, 
general ones: Austria, Belgium, Gliina, Oanada, 
Denmark, Egypt, Great Britain, Germany, Ita]y„ 
Japan, Mexico, Norway, Orange Free State, Portu- 
gal, Russia^ Sweden, Switzerland, Turkey, Tunia 
and Venezuela. France will be represented by a 
magnificent " crystal court," with walls of plate 
glass. This glass includes the two immense {dates 
exhibited at the Oentennial, which are the largest 
ever imported into this country* 

PlUlofloplUe«IIastrameAts.-.We understand 
that Mr. John N. Khnore, of 198 Greenwich street^ 
has Just issued a new catalogue of philosophical 
apparatus which contains some novelties. Addresa 
as above. 

Obeap CMrpets— In these days of stem econ- 
omy, it is well to know where the necessaries of IiK» 
may be had at moderate rates. Those who would 
profit by the mistakes of others, will find in New 
York an establishment, originally founded for the 
purpose of disposing of new carpets, which from 
errors in measurement or change in the taste of 
the buyers, have been rejected. We have fonnd it 
a profitable investment. See advertisement of 
« Misfit Oarpets." 
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SECOND-HAND BOOKS. 

Mlcrognphio Dictionary, 8d edition, m good m 
new.doUi $ao 00 

Bobiflon'B Mechftnio*. Edited by Brewttar. 4 
Toll, 8to, bftlf calf , acaroe 16 00 

Bbind'B Vegetable Kingdom; large 8to vol., fine 
platea, many of tbem colored, balf morocco. ... 8 00 

Orr's Circle of the Sdencee, yola, poet 8to, 
dotb. (Tbe antbors of tbe different artidee 
are Owen, Aneted, Dallaa, Scoffem and otber 

eminentmen.) Pnbllsbed at $16 10 00 

AddresB BDW. WALKER, 

Oare American Journal of Mlcrosoopy. 




DRAWINGS. 



euata manner. 



Kew Macbinery de> 
•igned, and Working 
Drawings made in the 

_ plainest and moat ao- 

Patent-Office Drawing!, etc 

8AMUXL F. HAT, Meehaaioal Dranghtmuui, 
161 Broadway, Boom 18, New York Oity. 

EIVGHL.ISH BOOKIS. 

KEW AKD SEOOHD-HAMD. 
In tbe Varloua Departments of Literature. 

Prompt and fall attention glTen to all orders from tbe 
country. 

Correspondence solidted In regard to tbe purchase 
or sale of Old or New Books, American and SngUsb. 

*% Send for Catalogue of Second-hand Books, at re 
markably low prices, Just Issued. 

JOHN FEBGUSSON, 

60 Nassau Street, New York. 
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Vessels, Apparatus, Sheet, Wire, &c., Ac, 

For ftil lAbontory and ManafiactariDg pnrpoMfl. 

H. M. RAYNOR, 

26 Bond Stbert, New Yobk. 

j|9" Nattye Platinum and Serap purchased. 



to 8T7BSOBIBB FOB 

THE NEW YORK SCHOOL JOURNAL 

of New York City. 
IT 18 PUBLISHED WEEKLY, 
IT IS LONG ESTABLISHED. 

IT IS THE MOST PRACTICAL, 
IT IS THE MOST POPULAR. 
For tbe practical teacher It Is unexcelled; its writers 
are in tbe fore front of tbe battle, tolling, yet successful 
teachers. Every department is represented, firom tbe 
kindergarten to tbe college. Especially will it reflect 
with accuracy tbe methods of tbe New York City public 
and private schools 

Nora.— It was furnished for several years to tbe 
teachers of the public schools oi New Yurk at tbe ez- 
pepsA of tbe city, so highly was It prised. The modem 
methods of teaching, the freshest views, tbe best and 
most practical ideas, tbe most earnest thinking, all find 
a place in its pages. 

Terms $2 OC per year. . 

Six Subscribers for 10 00 " " 

Tbe new course of study for tbe New York City Pub- 
lic Schools will be sent to every new subset Iber. 
Address 

A. M. KELLOaa, 

17 Warres Street, New York. 



DI^TOMSII 

Beautiful Slides, by a new prooeas, from Bichmond 
and Petersburg, Va., and Oalvert County, Md. Pro- 
nounced by the leading microsoopists of tbe United 
Slates to be tbe finest preparations of theae deposits yet 
made. Single one, 60 cents; three for $1.60, postpaid. 
Descriptive circulars firee. Address 

0. L. PETICOLAS, 
685 Eighth Street, North, Bichmond. Va. 

(DPC-I-A (DO A P«' ^^7 ^ home. Samples worth $1 
9U V) ^C\) free. SmisoN 4 Co.. Portiand, Maine. 



SEND 960. to a. P. BOWELL k CO.. New York, for 
Pamphlet of 100 pages, containing lists of 8,000 
newapapera, and eatimalea showing ooat of advarttaing. 




Fifty jmges—aoo Illustrations, with Descriptions o 
thousands of tbe best Flowers and Vegetables in tbe 
world, and tbe way to grow them— all for a Two Cxnt 
postage stamp. Printed In German and English. 

VI0K*8 FLORAL GUIDE, Quarterly, 26 cenU a 
year. 

VICK'B FLOWER AND VEGETABLE GAR- 
DEN. 60 cents in paper; in elegant doth covers, 81.00. 
JAMKB VICK, Rochester, N. Y. 



Add] 



ress, 



HENBY A. RILEY, 

ATTORNEY ft COUNSELLOR AT LAW, 

(Boom 60.) 21 Park Bow, New York. 

BsFxnxiioaa.--GiJman, Son k Co., 46 Exidumze Place. 
N. Y.; Joseph W. AlPop, 48 South St., N. Y.; A.D. P. 
Bandolph 4 Oo., 770 Broadway, N. Y.; John T. Oonover. 
18 Tentti Ave., N. Y. ; John F. Trow, 209 E. 13th St, N. Y. 
CoUeetloni pronptly made in all parU of the U. 8. 



THE AMEmOAN 



f ttUii9iliev'j9i §tptimml 



Per«ottal_Onr readen will see, by a notice, in 
another colnmn, that Mr. W. H. Walmsley, who is 
well known as an able and ikUftd microeooplst, is 
Jkbont to open an Amerioan bianoh of the honse of 
B. & J. Beck, of London. Mr. Walmsley, being a 
good microscopist himself, knows what is wanted 
by others, and oar readers may feel confident that 
their transactions with him will result satisfactorily. 
We wish him every success. 

Blue OlaM— The blue glass mania is not with- 
out benefit to a large and very important industry. 
The supply ot Belgian blue glass was quickly ex- 
hansted, and stocks could not be replaced in time 
to satisfy the popular demand. It was accordingly 
necessary to supply it by a domestic production. 
A dormant Industry was thus quickened into profit- 
Able activity. The manufacturers report that they 
have scarcely time to pack their production in 
suitable shape for transportation. The efforts of 
interested dealers to create the impression that 
the American blue glass is worthless, and that the 
mysterious ** electro-magnetic" virtue lies only in 
the imported masarine blue article, is simply a 
trick of the trade. Pale blue geUtine would an- 
ewer just as well as glass, and one kind of blue 
glass as well as another. Tne virtue is not in the 
glass nor the color, but in the actinic rays of the 
aunUght.— Jron Age, 

The virtue lies in the imagination of the patient, 
or, in the case of plants at certain periods of their 
growth, in the mere diminution of the intensity of 
the sunlight, as we explained in a former issue. 

BleMrs. Hardnricke A Bof^ue announce that 
they have purchased the remaining copies of the 
new and enlarged edition of THlson's "American 
Ornithology," edited by Sir William Jardine, in 
three volumes 4to, illustrated with 400 figures col- 
ored by hand, and offer them at a considerable re- 
duction firom the price at which they were originally 
published. 

The Parle BlxpoeiUon— Two thousand labor- 
ers, busy as ants, were employed hi giving shape 
and beauty to the latest marvel of architecture. 
The general disposition of the new building will 
more or less resemble that of 1867, the principal 
difference consisting in altering the elliptic form of 
it. The galleries will thus present a more striking 
aspect, and the decorations of each division, which 
will be either square or oblong, will be more easy 
to exhibitors. The galleries on the right, forming 
the foreign section of the building, will be divided 
by spaces of different breadth, according to the im- 
portance of each nation. In walkhig from the Pont 
d'lena to the military school, a visitor will thus be 
enabled to see the productions of all the peoples of 
the world, and may compare the relative value and 
perfection of the same goods in different countries. 
To compare a French article, however, with a for- 
eign article of the tome sort, the visitor will have to 



cross the fine art galleries, or return to the grand 
vestibule. In short, the arrangements will be as 
sensible and practical as in 1867, but the whole 
affair will be much grander. For instance, the 
space allotted to the fine arts alone will be four 
times larger than that granted to them ten years 
ago.— Zom2on Letter, 

Re-e«tabllslicd— Mr. Oheyney, who suffered so 
severely in the late Bond street fire, has again 
established himself near his old quarters. There 
is probably no man engaged in the business in this 
country who has a more thorough knowledge of 
philosophical apparatus than Mr. Cheyney. 

Cemctti Casks as a Babetitate For 'Woodaa 
Oaea— M. BoUert, near Zurich, in 1871, first at- 
tempted to substitute casks made of cement for the 
usual wooden ones for storing wine, his cellar being 
moist and destructive to wood. The success of 
the experiment was such that all the wooden ves- 
sels have since been thus replaced. Among the 
advantages ascribed to the cement casks, in addi- 
tion to diminished cost of construction, are gr^^t 
economy of room, great solidity, without expense 
for repairs, diminished loss of the contents, and 
lightening of the work in the cellar. New wine is 
filled into them without hesitation, as no injurious 
effect is noticeable. The general plan of construc- 
tion was first to coat suitably selected portions of 
the cellar walls roughly with cement-mortar, and 
then with the best pure Portland cement, and to 
form the other portions of the vessels by pour- 
ing the material into suitably constructed wooden 
moulds. He succeeded in rendering the finished 
vessels deceptively similar in external appearance 
to the wooden ones. After the interior was suffici- 
ently hardened, they were filled with water for ten 
days to ascertain whether they were tight, and also 
to extract the caustic ingredients of the cement. 
The latter object was not fully aooompUshed in 
this way, as the wine lost almost all its acidity in a 
few days; but this defect was ultimately removed 
by soaking them with a solution of carbonate of 
ammonia, and subsequent rinsing with water. 
Others have employed them since then, and their 
introduction by the wine-growess on the Moeel is 
contempbbted. 

A Carloas Bxpleeioa. — A curious accident that 
lately occurred shows that even a water-tank must 
be as carefully spproached with an unprotected 
light as a leaky gas-main or a powder-magasine. 
A vrorkman on board H. M. torpedo-ship Venmha 
approached an iron water-tank with a candle, when 
the hydrogen gas that had been liberated by the 
galvanic action which had very likely been estab- 
lished between the zinc coating of the galvanized 
iron and the edges, where in fitting the sides to- 
gether the ungalvanized iron was exposed, exploded 
with such violenoe as to tear out the side of the 
tank. 
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Pencil.^ 

ThU eat rapnMBts tk« '* Combtnatton Pwell " ia lU twIou feraii. 
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M. T. Riohardson. PabiiAar, 29 Fulton straetv Brooklyn, N. Y. arJ» ardmaf ««■**« aUtyap«w 



A One-Sixteenth Qundlaoh Immersion Objeotiye, ad- 
jaaUble, flr«t-clai8. cost price $60, for $87; aUo Beok'e 
Cftbinet, holding 600 tlidee, cost pHce $86, for $20. Ad- 
dress 

Bev. ^ILUAK PITTENQEB, BnrUngton. N. J. 
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Vessels, Apparatus, Sheet, Wire. &c., &Cm 

For all Laboratory and Manafaotaring purposei. 

H. M. RAYNOR, 

26 Bond Stbebt, New Tobk. 

4^ NatlTe Platinnm and Scrap pnrohased. 



TO POULTRY FANCIERS. 

I hare a few settings of eggs for sale from my care- 
f ally selected stock of Brown Leghorns, Black Spanish 
and Li«ht Brahmas. Eggs from either of the aboTe 
$2.00 per dozen (18.) 

R. B —I make a specialty of Brown Leghorns. Ad- 
dress P. T. KEMP80N, Jr., 

P. O. Box 137. Metaehen, N. J. 



A Powell dE Lesland's Bight-angled Aohromatlo 
Prism, on Stand, for $20 

A Miller Brother's 8-inoh Objective. 10 

An B. & J. Beck's Eye-Piece Mioronieter. with Jack- 

sonSerew 7* 

AU in good order. Address 0. F. 0., P. O. Box 2160, 

Mew Tork Oity. 



MICROSCOPIC OBJBCT8 FOR MOUNTING. 

Fifty Tarieties, comprising Alga, Diatoms, Deoolorised 
and Stained Leaves, Foraminifera, Mloro-fnngi, Plant 
and Animal Hairs, Sections, Spionles, Zoophytes, Ac 
Sent on receipt of P. O. Order tor one dollar. 

B. H. PHILIP, 
28 Prospect Street, Hull, England. 



INSTRUCTION IN MICROSCOPY. 

Prol Bomyn Hitchcock, late of Chicago, desires to 
announce that he wonld be pleased to form a class for 
instmction in the practical nse of the Microscope, as 
suggested in the March number of this Journal. The 
instruction given wilt be thoroughly practical, and 
adapted as far as possible to the wants of beginners, not 
only showing how the different effects of illumination 
and deiioitlon are secured, but also statlogwhy. The 
terms for such tnstructlon will be arranged in future, 
depending entirely upon the s(ce of the class. All who 
are interested in tills matter are requested to communi- 
cate with Prof. H. at onoe, either by letter or in person, 
at his residence, No. 8 Beekman Place (Fiftieth Street 
and East Biver.) 
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ABMT HOSPITAL STAND (Monocular), by 
mayer, in flrst-rate condition. Address 

E. PENNOOK, 
806 Franklin Street, Philadelphia. 



^w ^^dozx Slldos- 

Same as described in recent number of this journal, 
20 cents per dozen, by mail. 

PAPEB 00YEB8 for Wooden Slides, neatly printed, 
six cents per dozen (one cent extra for postage) 
INDU8TBUL PUBLICATION CO., 

176 Broadway. New Tork. 
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Protection firom Ijl||htnltt||*--The seaBon is 
DOW approachiog when bnildiogB are specially ex- 
posed to destrnction by lightning, and those who 
would secnre themselyes should caretilly study 
the subject of hghtning rods. It may be safely 
affirmed that of all the lightning rods now hi exist- 
ence, three-fourths are absolutely worthless, hav- 
ing been put up by men whose object it was to 
make money for themselves rather than to protect 
their customers. Persons owning houses, or about 
to build, would do well to procure a Httle book, 
'* Plain Directions for tbe Construction of Lightning 
Bods," issued by the Industrial Publication Com- 
pany, 176 Broadway, New Tork. It is the only book 
now before the public in which this subject is fully 
treated, and which has not been written for the 
purpose of puffing some patent lightning rod, and 
is simple, direct and thorough. The price is only 
fifty cents. 

Glycerine n« a Ijnbrlcnnt. — Chemically pure 
glycerine, free from water, is recommended as a 
lubricant for small machines and machinery parts, 
where common oils and fats turn acid or ha^d, and 
80 clog or smear. Gyloerine is of particular suita- 
bility for sewing machines, as any accident with it 
is of less consequence than with oils which soon 
become dirty. 

Rof^em^s Stntunry. .Qur friends in the coun- 
try who wish something unusually attractive for 
their grounds, ought to send to Mr. Rogers and 
obtain a description of his "Hide and Seek." 
Nothing more charming has been brought out in a 
long time. His latest statuette, "Weighing the 
Baby," is no doubt by this time familiar to most of 
our readers, and like all his other works of this 
class, is a perfect gem for the parlor or study. His 
illustrated catalogue forms quite an interesting 
study. It may be obtained for 10 cents by address- 
ing Mr. Rogers, at 1,155 Broadway, New York. 

Mlneml Oil Fnel. — ^The neighborhood of the 
naphtha springs of Bakou has suggested the idea 
of using mineral oil as fuel for the Russian flotilla 
stationed in the Caspian. It is more than a year 
since the first experiments were tried, and a 
steamer, a schooner and a gun-boat are already 
heated by this means. The result has proved so 
satisfSaotory that the boilers of four other vessels 
are being altered to adapt them to the new system; 
and, for the future, naphtha will probably be more 
extensively used by vessels in the South of Russia. 

Field Sports— Many people think that the time 
spent in hunting and target shooting is wasted, 
but it is a well known fact that any nation, to be 
successful in war, must be fond of the chase, and 
skilled in the use of weapons, which skill they must 



acquire in time of peace. To become a good marks- 
man requires great practice, and this can be at- 
tained in no easier way than by shooting tbe 
Champion Air Pistol, which can be used indoors, 
as it makes no noise and is perfectly accurate and 
harmless. May be had of any gun-dealer or of the 
Pope Mfg. Co., 45 High St., Boston. 

Bpong 7 Platlnnm— The production of spongy 
platinum of good quality, says the MetaUarbeiier^ is 
a task more easy in appearance than reality. Tbe 
principal requirement of sporigy platinum is that it 
should be spongy, but this obvious requirement is 
very frequently overlooked, and hard and usekss 
masses of platinum are produced through over- 
heating the sponge and running together the finer 
particles. Into a concentrated solution of muriate 
of ammonia drop a similar solution of platinum 
chloride; a yellow precipitate is formed, which is 
washed three or four times with hot water to free 
it fh)m the sal ammoniac. This precipitate, wheD 
properly cleaned, and while stUl moist, is dropped 
on a very thin platinum wire stretched several times 
across a small ring of copper, and is then allowed 
to dry. thoroughly. After drying, it is slightly 
heated over a spirit lamp, contact with the flame of 
which is to be avoided. As above remarked, onlj 
very careful heating over the spirit lamp will give 
satisfactory results. 

No CUange_We are requested to state that 
the recent change in the firm of Jas. W. Queen & 
Co. (the retirement of Mr. Walmsley), does not 
affect the business arrangements of Mr. G. S. 
Woolman, of New Tork, who, in addition to his own 
proper business, 'continues to act as agent for 
Messrs. Queen & Co., and ahio for Messrs. R. & J* 
Beck, of -London. 

Artificial Gold.^A new substitute for gold h«s 
eome into use in France. It consists of 100 p&rts 
by weight of pure copper, 14 zinc or tin, 6 mag- 
nesia, 8.6 sal ammoniac, 1.8 burnt limestone, 9 
cream of tartar. The copper is first melted, then 
the magnesia, sal ammoniac, limestone and cream 
of tartar in powder, are gradually added, sepa- 
rately. The whole is kept stirred for half an hoar, 
the tin or zinc being dropped in piece by piece; 
stirring goes on till they melt. The crucible is, 
last of all, covered, and the mass kept in fbsion for 
thirty-five minutes. The scum being removed, tbe 
metal is poured into the moulds. The alloy is fine- 
grained and malleable, and takes a high polish. It 
does not oxidize easily. 

Fiali Cnltnre in €tormany-— Thirty or forty 
years ago salmon were plentiful in the Moselle, hot 
gradually disappeared. Five years ago the govern- 
ment began to deposit every spring a quantity of 
young salmon from the piscioultural establishment 
at Hunningen, and now there is good sahnon fishing 
added to the many charms of the blue Moselle. 
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Science Oosaip, first six velames bound in two, 
published at $13 in numbers 7 60 

Orr's Circle of the Sciences, 9 toIs. post 8vo, 
doth. (The authors of the different articles 
are Owen. Ansted, Dallas, Sooifom and other 

eminentmen.) Publiahed at $15 10 00 

Address EDW. WAULEB, 

Oare American Journal of jilcrosoopy. 




DRAWINGS. 



New Machinery de- 
slgned, and Working 
Drawings made in the 
plainest and moat ao* 
curate manner. Patant-OfBoe Drawings, etc 
8AMUXL F. HAT, Ifiwhaiiiiml Dravghtmiui, 
161 Bcosdway, Boom IS. New Tork Olty. 

E1VGHL.ISH BOOKIS. 

NEW AND SECOND-HAND. 
In the Yarlous Departments of Literature. 

Prompt and full attention giyen to all orders Aram the 
country. 

Correspondence solicited in regard to the purchase 
or sale of Old or New Books, American and English. 

«•« Send for Catalogue of Second-hand Books, at re- 
markably low prioea, Juat issued. 

JOHN FEBGUSSON, 

00 Nassau Street. New Tork. 



DI^TOMSll 

Beautiful Slides, by a new process, from Blohmond 
and Petersburg, Ya.. and Calvert County, Md. Pro- 
notmced by the leading microacopiits of the United 
Stales to be the finest preparations of these deposits yet 
made. Single one, 60 cents ; three for $1.60, postpaid. 
DesoriptiYe circulars free. Address 

C. L. PETTCOLAS, 
686 Eighth Street, North, Bichmond. Ya. 

^Pki'A 00 A VT day at home. Samples worth $1 
^J Ml 9C\J h«e. SnmoH & Co., Portland, Maine. 

SEND 96o. to O. P. BOWELL & CO., New Tork, for 
Pamphlet of 100 pagee, oontukning lisU of 8,000 
uewspapers. and estimates showing cost of adrertising. 



PXiATIMUXME. 

Vessels, Apparatus, Sheet, Wire, &c., Ac, 

For all Laboratory and Mauafaotaiing purposes. 

R M. RAYNOR, 

25 Bond Stbbbt, New Yobk. 

j|^ NatlTe Platmum and Sorap purchased. 



TO SUB8CBIBB FOB 

THE NEW YORK SCHOOL JOURNAL 

of New York Ciiy. 
IT 18 PUBLISHED WEEKLY. 
IT IS LONG ESTABLISHED. 

IT IS THE MOST PRACTICAL. 
IT IS THE MOST POPULAR. 

For the practical teacher It is unexcelled; iu writers 
are in the fore front of the battle, toiling, yet successful 
teachers. Erery department is represented, from the 
kindergarten to the college. Especially will it reflect 
with accuracy the methods of the Hew Tork City public 
and priTate schools. 

NoTB.^It was furnished for several years to the 
teachers of the public schools of New Tork at the ex- 
perse of the city, so highly was it prised. The modem 
methods of teaching, the fk«shest views, the best and 
most practical Meas, the most earnest thlnkmg, all find 
a place In its psges. 

Terms |2 OC per year. 

Six SubMudbors for 10 00 *' *< 

The new course of study for the New Tork City Pub- 
lic Schools will be sent to every new subscriber. 
Address 

A. M. KELLOaa, 

17 Warren btreet. New Tork. 




'■^Tamcu E^ 



Fifty pages— aoo IliustrationB, with Descriptions o 
thousanas of the best Flowers and Vegetables in tbc 
world, and the way to grow them— all for a Two Ok»t 
poetage stamp. Printed in German and English. 

VICK'S FLOBAL GUIDE, Quarterly, 25 cents a 
year. 

VICK»S FLO WEB ANb VEGETABLE GAR- 
DEN, 60 cents in paper; In eleirnni cloth covert, fl.OO. 

Address, JAMK8 VI CK, RocbesUr, N. Y. 

Carter's Combined Ink.— For oopy- 

inc and for general use, buy the original Ouier'a Ink. 
It FLOWS FBEBLT, COPTS PuEfECTLT, NEYEB 
MOLDS OB FADES. After longexpoeure, if toe dense, 
it may be thinned with Carter's Writing Fluid. Princi- 
pal Depot, M Dey street. SoldbyaUstationan. 
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BdnrarcU on Diatoms— We are requested to 
say that all the copies of this work have been sold, 
and it is now entirely out of print. 

Hew Pear— Lovers of good firnit will be glad to 
hear of a new yariety of great excellenoe— the Mar- 
shall— which is now being propagated by Mr. P. H. 
Foster, of the Babylon Narseries, Long Island. 
The tree is moderately Tigorons and yeryprodac- 
tiye; fruit rather large and Jnicy, and of good 
davor. Bipens about ten da3rs after the Bartlett, to 
which it is preferred by almost all who have tried 
both. 

A Hew^ Boole on tl&e HleroMopc— Just as we 
are going to press, we have caught a glimpse of the 
new edition of '*Wythes' Microsoopist," which has 
been so long expected. It differs entirely from any 
work now before the public, and is very complete in 
almost every department. The author has brought 
his researches down to the very latest date, and 
illustrates the various topics with remarkably fine 
plates, many of them colored. There are 205 illu*- 
trations, covering Micro-Mineralogy, Micro-Ohem- 
istry, Biology, Histology, Pathological Histology, 
etc. The price is 14.60, and it may be obtained 
firom the Industrial Publication Oompany, 176 
Broadway, New Tork. 

Premiums tbr Flowen— "^ek, the well-known 
seedsman, offers a premium of 140 for the best 
show of flowers at every State Fair in the United 
States and Oanada. There are also four minor 
premiums, thus giving a very liberal chance io all 
who are fond of growing flowers. These premiums 
are to be offered by the regular State, Territorial 
or Provincial Societies, and where there are two 
prominent societies, Mr. Tick authorijEes both to 
offer these premiums in his behalf. Our readers 
who are interested in flowers should see that the 
attention of the ofllcers of their societies is called 
to these premiums. Full details may be obtained 
irom Mr. Yiok, whose address is Bochesier, N. Y. 

Tlie Wew Torlc Aqaarlnm— The managers of 
this institution have done a good work for New 
Tork by bringing within reach of the people such a 
large number of unusual forms of animal life. In 
addition to the usual attractions, they have engaged 
Prof. Starr, of Weatfleld, N. J., to deliver a course 
of lectures on the mieroscopio forms of animal and 
vegetable life. These lectures will be illustrated by 
the oxyhydrogen microscope, and fh>m the well- 
known skill of Prof. Starr in the use of this instru- 
ment, they cannot fail to prove intensely interest- 
ing. We recently had the pleasure of hearing 
Prof. Starr deliver a lecture before a Sabbath School 
in Paterson, N. J., and we have never seen an audi- 
ence more interested and delighted. 



Rlel&mottd DIatoma— We have received from 
Mr. Peticolas, of Bichmond, a number of slides of 
the diatoms from several deposits in that region. 
Mr. Peticolas has given special attention to the 
preparation of these deposits, and his slides are 
remarkably clean and beautiful. We have com- 
pared them with slides by some of the most fkmoue 
prfparaieurs in this country and Europe, and they 
sufifer nothing by the comparison. His selected 
diatoms show great skill, and those who wish to 
add choice slides to their collection would do well to 
obtain some of his. 

A DaU jr Companion.—" Webster's Unabridged 
Dictionary** has been, in common with other great 
lexicons of the English language, one of my dally 
companions. My testimonial to it% erudition, the 
accuracy of its definitions, and to the vast etymolo- 
gical research by which it has been enriobed 
through the labors recently bestowed upon it, can 
hardly be of much value, sustained as the book ia 
in world-wide reputation, by so general an approba- 
tion; but I have no hesitation in thus expressing 
my sense of its merits — John L. Motley, Ihe Huto- 
rian^ UOeMinUter atihe Oourt qf SL Janus, 

lAtflktnln^ Rods— ««Mudi has been said,*' 
remarks the Independeniy " of the debts of city 
churches; but country churches are not all well off. 
We know of a village church in New Jersey which 
held a Fourth of July festival to pay the interest on 
the cost of their lightning-rod.** 

That must have been a very expensive lightning- 
rod, and the probability is that the trustees were 
swindled, for since the congregation was so poor, it 
is presumed that the building was not very large. 
If they had followed the directions given in Phin's 
little book on *' lightning Bods,** some of the village 
mechanics might have put up a really good red at 
a very small cost. We believe this ia the only book 
on the subject that was not written for the purpose 
of grinding somebody's axe. 

A Nevr Uode or Treating Bnms— The re- 
moval of infilteration of the skin is easily accom- 
plished, according to M. Ungerer, by osmose. He 
had occasion to prove this lately in having to treat 
an extensive scald on the hand, which resulted in a 
large and exceedingly painful swelling without 
wounds. Gold water treatment for 12 hours did 
not relieve the swelling in the least, and the pain 
was almost unbearable when the band was removed 
from the water only a few seconds. He, therefore, 
made a diffusion experiment, dipping the hand in a 
saturated salt solution, and the success was sur- 
prising. Though the salt solution had not the 
temperature of the ice water, the pain diminished 
almost immediately, and in four hours blister and 
pain were both entirely gone. The hand next day 
differed from the other only by a very slight swell- 
ing and redness. 
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not greater than that nsoally oharged for the addition of the Wenham Prism and seoondfeoy 
body alone. With the improyements it has since reoeived, it still remains one of the best 
instroments of its class; and the author, after considerable nse of it, can strongly recommend 
it to such as desire a binocular at once cheap, good and portable." 

No. 6. Student's Histological Miorosoope. This stand has bestooarae and fine 
adjustments, "with sufficient range for all objectiyes; stage mth new moTe- 
ment and remoyable fittings, to which all accessory illuminating apparatus 
may be added; diaphragm of three apertures; pluie and concave mirrors 
with complete fittings; long draw-tube for increasing the magnifying power; 
objectives, 1-inch 16°, and i-inch 75^ (the latter specially constructed for 
histological work); two eye-pieces, Nos. 1 and 2; condenser on brass stand, 
and milkhogany case complete ...... 90.00 

This Bfioroscope has been supplied to H. M. Council of Education, Cambridge University, 
Aberdeen University, University College, and to St Bartholomew's, St Mary's, Guy's, Lon- 
don, London, and other hospitals. 

For $10 additional Uie new glass concentric rotating stage may be substituted for 

the ordinary form of glass stage in Nos. 6 and 6. 

No. 7. Students Microscope, Continental ModeL This microscope is intended 
to meet the requirements of those who prefer the Hartnack and Nachet 
models. It is thoroughly well made, and the optical and mechanical adjust- 
ments are of the highest class. The fittings for eyepieces, objectives, and 
sub-stage accessories, are of the standard size adopted by Hartnack. It is 
also provided with the English "Society's Screw." With two eye-pieoee, 
1-incn and i-inch objectives, bulls-eye condenser on separate stand, and ma- 
hogany case ........ 60.00 

(These microscopes have been supplied to King's College, the UniTersity of London, 
and St Bartholomew's Hospital) 

No. 8. Crouch's New Educational Microsoope pionooular only). Has rack 
and pinion for coarse adjustment of focus, and delicate lever for fine adjust- 
ment. Draw-tube, one eye-piece, 1-inoh and i-inch objectives, in ma- 
hogany case ..--.-.. 60.00 

No. 9. Educational Microscope. Stand is the same as No. 8, but has the rack 
and pinion adjustment only. One eye-piece, draw-tube, 1-inch and 2-inoh 
objectives, in mahogany case ...... 35.00 



OBJECTIVES — FIBST SEBlEa 

9 degrees angular aperture $10. 

>< « « $14— lieberkuhn, extra, $6.60. 

'« «« " $14 " " 6.60. 

" •* $14 " " 4.50. 

" " " $14 " " 4.50. 

" «' $14 «« " 4.60. 

ti i< « jao. • 

* *• " $30. 

" ** " $40. 

* Objectives marked thus (*) a4)u8t for thickness of cover. 
The new immendon one-eighth gives brilliant definition, and works through the 
thickest covering glass. The one-eighth is also made with both dry and immersion 
anteriors, the price being $48. 



4 inch 


9 


3 " 




12 


2 " 




16 


li " 




20 


1 " 




26 


2-3 " 




30 


1-2 " 




40 


*l-4 '• 




100 


*1.6 " 




100 


♦1-8 " 


dry 


140 


n-8 " 


immersion 


140 
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OBJECTIVES— SECOND SERIES. 

These objeoi-glasees have lower angular aperture, and are sold at a less price than 
those in the first series, but their perfomumoe is goaranteed to be nnsoxpassed by any 
objeotiTes of corresponding price. 

3 inch, 10 degrees angolar apertnre, $9. 



2 *' 


12 




89. 


1 ** 


16 




89. 


1-4 " 


60 




814. 


1-4 " 


85 




820. 


1-5 " 


95 




826. 


1-6 " 


100 




826. 



CABINETS FOR MICROSCOPE& 

Cabinets for Noe. 1 and 2 stands, with two boxes for apparatus, and extra deep 
drawer, in best Spanish mahogany, with handsome moldings, best handle, 
lock, and plate glass pane] (if preferred) ..... $45.00 

Ditto with one box ........ 35.00 

Ditto for Nos. 3 and 4 stands ....... 32.00 

Upright Honduras Case for Nos. 1 and 2 stands, 2 boxes for apparatus from 25.00 

Ditto Nos. 3 and 4 stands ....... 20.oo 

Honduras Upright Case for Cheap Binocular, with complete packings, lock and 

handle --...-... from aOO 

Portable do. do. " 10.00 

Brass Screwed extra ........ 5.00 

CABINETS FOR HOLDING MICROSCOPIC OBJECTS. 

Those who work at all with the Microscope ought to provide a conrenient receptacle 
for such objects as they may mount themselves or procure from others. Without a 
proper cabinet, objects are liable to be lost or broken, and to become oovered with 
dust, and thereby greatly injured. 

Best Spanish Mahogany Cabinets, with Plate Glass Panel Door, Numbered 
Knobs, Yelvet Bottoms to Drawers, with Extra Deep Drawer and Porcelain 
Labels, very handsome: 

To contain 1,000 objects $65.00 

" 500 " 40.00 

" 250 " 30.00 

Black Walnut Cabinet, 13 drawers (one extra deep) holding 520 objects. 
Numbered Porcelain Knobs to Drawers and Silicate Tablets for names of 

objects $30.00 

Portable Cabinet, Book Form, objects held in place by elastic bands, so as to 

^ prevent all shaking, best polished mahogany, holds 72 objects - - 4.00 

Portable Cabinet, with trays, to hold 72 objects (mahogany) - - 4.50 

** " 72 " {pine) - - - 8.50 

36 •• (pine) - - . 2.00 

Book form, fancy muslin, with racks to hold 25 objects ... 1.25 

" " •« «« 50 " . - - 1.75 

White wood boxes, with racks and covers, suitable for sending objects by mail, and 

for keeping slides for temporary purposes: Holding 1 specimen, 8 cents; 3 specimens. 

\0 cents; 6 specimens, 12 cents; 12 specimens, 15 cents: 25 specimens. 25 oenta 
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CONTENTS OF NO. 6. 

The Silieeon* Shelled BecUluriM or DUtomacesB. . 66 

Ooontiy Lebontorjr Appanitos 69 

Triohobuls, orOniii Bust 70 

SngUehFUhOQltare 71 

Milled Heede «t. Screw-DrlTen 72 

Mr. W. H. Bulloch's ImproTements in Micro- 

■oope Standi 78 

InformftUon Wanted 76 

Spermatosoe of Earth Worms 76 

Our Book Ibdie. 

Annual Beoord of Science and Indaatry for 1876 76 

Exchangea 76 

CLASSIFIED OATALOaUE OF 
AMEBICAH AlTD FOBEIGtf 8CIENTIFIG BOOB», 

With Index to Anthoni, for sale by 

D. TAN NOSTBAND, Pabli^her and Importer, 

28 MuftBAT and 27 WuiBXif Stskxt, New Tobk. 

4^ Mailed to any address on receipt of 10 oentci. -^^ 



BANNER'S REVOLVING 

BOOK CASE 




Just the thing for 
PHT8I0UNS, LAWYERS, CLEBaYMEN, PROFES- 
SIONAL AND BUSINESS MEN GENBBALLY. 
Thej rcTolTC easy and noiselessly, constructed Tery 
strong and durable, of Black Walnut. We make three 
atandard Blzea. Prices. $18 to $40. 
Send for illustrated circular. 

hahoiial school fvrhitijre coxpaut, 

111 and 118 William Street, New York. 



ACCESSORIES FOR MICROSCOPE. 

Tarn-Table, latest form, well made $4 60 

^i^hnalcule Cage, large and well made 2 60 

Htage Forceps, with Phin's Forceps-Carrier 2 25 

Oundlaoh's New One-Fifth, resolves the P. Angu- 

latum by central illumination 16 00 

THE INDU8TBIAL PUBLIOATION CO., 

176 Broadway, New York. 
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MICROSCOPES. 



A 86-page illustrated Catalogue of Microscopes, Ob- 
Jectiyes, Apparatus, etc., mailed f^es on application to 
CAS8ELL, PETTEB k QALPIN. 606 Broadway, New 
York. All orders received in LONDON by June 20th, 
will be delivered free of freight charges by Mr. Collins, 
who will leave England for New York at the end of the 
month. 

CHA8. COLLINS, Microscope Manufacturer, 

167 at Portland St, W. London, England. 
ICaker of the Harley Binoenlar Kieroseope. 

Fire on the Hearth. 

VENTILATION . , 

Of a Fire-place. 

RADIATION 

Of a Stove. 

CIRCULATION 

Of a Famace. 

PURE AIB AND AN EVEN T£M 

PEBATUBE. 
Send for descriptive catalogue, und 
for testimonials firom Prof B. L. 
Youmans and other experts; special 
report of Centennial Commission, 
etc. 

OPESr STO?E ?EIIT1LATI01I COflPANT, 

116 Fulton and 64 Ann Streets, New York. 




49~ Specimen Copies sent Free upon Application. 

Field and Forest, 

A MONTHLY JOUBNAL. 

DEVOTED TO TEE NATURAL SCIENCES. 

This Journal entered upon its second year with the 
July number, 1876, enlarged and improved in every 
way. Its contributors are well known scientists and 
writers, and its articles mainly original, and at the 
price. ONE DOLLAR PEB ANNUM, it la the cheapest 
Jonmat of Natural History published. For spedalista 
and men of science it contains interesting reading mat- 
ter, while for students of natural history in the many 
acientiflc schools aud colleges of our country, it is a 
valuable medium for the ezohange ot views, or for the 
recording of new facta on sdentiflc subjects, and all will 
find it to their interest to become subscribers. Our 
aim is that Fxku> aitd FonxsT shall occupy a middle 
ground in soientiiic literature, by making it a Journal of 
information for the student and observer, as well as a 
repository for notes and observationa, that might other- 
wise remain hidden between the covers of an unpub- 
lished Journal or note-book. Address 

CHABLE8 B. DODGE, Fdltor sad Pablbher, 
Box 373, Washington, D. C 



Simple Directions for treating Acddents. Pamph- 
let form. Free by mail for 10 oents. 

IMDUSTRIAL PVBLiCATIOll COHPAHT, 

176 Broadway, New York. 
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TIFFANY & CO., UNION SQUARE, NEW YORK, Sole 
Agents in the United States for Messrs. YOIGTLANDER & 
SOHN'S Opera, Field, Marine and Tonrlsts' Glasses, wliieh 
for scope of field, abundance of light, and brilliancy of tiie 
image, EXCEL ALL OTHERS. 

The Champion Air Pistol. 




For Target PracticQ, Amusenient, and Shooting SmaU Game- 

Sboots darts or slugs 50 feet with aeonrscj, 

Cu be loaded by u^bodr witb «ftf«t7 mud e«H. Rsoommeiided by Q*u. SHERM AK ; 
also hj J. F. LfNOHp Eaq., of Uia AuttrmlUti Rill« Twn, »Dd m«ar otliflri« 

PRLCES. 

BUbok $6.00. Nickel Fluted $6.00. Kiokel Plated, BoMwood Handle $7.00. 

Each Plitol it put np in a neat box. with a ekeleton gun etock, 6 Darts, 100 CQnss, 6 Targeta, a Ramrod, 
Claw and Wrench. 

Sent hj Bxprest 0. 0. D., or by mall at the risk of partiea ordering, on receipt of price, and 40 oenti id* 
dltional for poatage. 

POPE MANUFAGTURINB COMPANY, 

67 High Street, Boston, Mass. 

MINERALS, SHELLS, BIRDS, etc. 

The NatnraUsts' Agency has been esUbUshed at a,79ft E.aBea«t«r Arenne, Plilladelphi»> t^ 

the purpose of giving collectors of objects of IV»tar»l BUtory an opportunity of buying, felling or 
exchanging iheir duplicates or collections. 

Specimens sent to any pun of the world by mail. An illustrated monthly bulletin of 8 pages sent ttee, 

I reeeiyed the highest Award given to any one at the (/entennialKxpoBitfon of 1876, ana Uie only award o 
medal given to any American tor ** Collections of Minerals." 

My Mineralo^cal Catalogue, of 60 pages is distributed ft-ee to all customers, to others on receipt of 10 centi 
Itlsprofusely illustrated, and the printer and engraver charged me about $900.00 before a copy was struck off. 
By means of the table of species and accompanying tables most species may be verified. The price list Is su ex- 
cellent check list containinff the names of all the species and the more common varieties, arraiiged alpbabeticsUj 
and preceded by the species number. The species number indicates the place of any mineral in the table of 
species. aftMr it will be found the species name, composition, streak or lustre, cleavage or fracture, hardness, iped- 
flo gravity, fusibility and crystallisation. 

The large increase of my business has compelled me to rent the store No. 8,727, and use It entirely for Birds, 
Mammals, Shells, Plants, Books, Fossils, Mound Builders* Belies, and other objects of Natural History. I hare 
secured the services of one of the best taxidermists in the country, and can do the best custom work. 

Over 88 tons, and nearly $86,000 worth of Minerals on hand. $10,000 worth soM rince the 17th day of Jannirr, 
when the first box was put into my establishment. November ISih, my cash sales were over $l,oOO, and casb 
recelpU over $1,200. 

COLLECTIONS OF MINERALS 

For Studenta, Amatemra, Proftaaora, Playatcfana, and other Profesalonal Vea. 

The collections of 100 illustrate all the principal species and all the grand subdivisions in Dana and other worb 
on Mineralogy; every Crystalline System; and all the principal Ores, and every known Element The ooU^^^ 
are labeled wltb a printed label that can enly be removed by soaking. Tbe labels of the $6.00 and hlgber pnecja 
collections give Dana's species number, the name, locabty,' and, in most cases, the composition of the Mineni. 
All collections accompanied by my illustrated Catalogue and table of species. 

26 60 100 ^ 

NuMBBB or Srioucava. In box. in box. in box. 100. 200. 9io. 

Crystals and fragments $ 60 $100 $160 $100 $2 00 fSoO 

Student's size, larger 160 800 600 600 10 00 »^ 

• Amateur's siae, 2>i in. X l>i 10 00 26 00 »« 

Hiffh School or Academy slse, 2^ x 8)k in.. Shelf Specimens 2500 MOOIOOW 

College size, 8)< X 6 in.. Shell Specimens T. 60 00 180 00 80000 

Bend for the Bulletin, stating where you saw this advertifement. 

.Ol. El. IFOOTTEI, :Bd[.Z>., 

ProfiMKor of Chemistry and Mineralogy. 

Fellow of the American Association for the Advancement of Science; Life Member of the 

Philadelphia Academy of Natural Sciences, and of the American Museam 

of Natural History, Central Park, New York. 
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MISFIT CARPETS. 

Enslisli Brussels, Three-Fly and Insrain. Also Stair Carpets^ YelTet 
Ruffs, Cnimb Cloths^ Oil Clotlis, etc., very cbeap at the Old Place, 

lis IT-XILTOTV ST., TVET^ TTOIt^K:. 

Carpets Carefully packed and sent t » any part of the United States 

free of charge. 
49-8END FOR PRICE LIST.-eft flT. .A.. '^XEDVT^.AJLmJLm. 

JAMES W. QUEEN & CO., 

OPTICIANS, 

924 Ghestnnt Street, PMladelpMa, 

MANUFACTURERS OF MICROSCOPES, 

And Other Optical Instruments. 



BOSS', CROUCH'S, BECK'S AND OTHER FIRST-CLASS INSTRUMENTS 

ALWAYS IN STOCK 

MICROSCOPIC OBJECTS BY THE THOUSANDS ALWAYS IN STOCK. 

Catalogue of 120 pages sent on jappUcation. 



DRAWINGS. 



New Machinery de- 
■tgned, and Working 
Drawin^i made In the 

pUlneat and most ao- 

enrate manner. Patont-OOoe Dmwixkg^, etc 
SAMirXL F. HAT, Xaoluuiieal Dravghtmuui, 
161 Broadvay, Boom IS, New Tork Oltj, 

Sameaadeecribedinreoent nnmber of this journal, 
90 cents per dozen, by mail. 

PAFBB OOTEBS for Wooden Slidee. neatly printed, 
■iz oenta per doaen (one cent extra for postage ) 
nbuSTRIAL PUBLICATION CO., 

176 Broadway, New York. 

JOHBT BYBBTK, ' 

Asir#MBlcal ui4 TerrctCrlal Telcte#p« ■akcr, 

186 EMt Thirteenth Street, New Tork. 

Telescopes- of all slaes made to order; also. Telescopes 

corrected and earefnlly repaired at short notice. All 

work warranted oorreci Astlmonlals trom Lewis K. 

Bntherftird, Esq., show the Talne of my object-glasses. 



L. SOHBAUEB, 

ManiLfactXLrer of Microscopes 

60 Chatham Street, New Tork City. 

Calls partlcnlar attention to his $86.00 Microscope, 
which is better made and has more oonTsniencts than 
any other for the same price. 

j|^ Partlcnlar attention glTcn to Bepatring. 



PIiATIMUlllI. 

Vessels, Apparatus, Sheet, Wire, &c., Ac, 

For all Laboratory and Mana&otniing pnrposea. 
H. M. RAYNOR, 
26 Bond Stbkbt, Nsw Yobk. 
4^ Natlye Platinnm and Scrap purchased. 
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UNEQUALLED OFFER. 

FnU Nickel Silver Plated 

7 Shot RerolTem mm 

Premimns* 

A MONTH'S AMMUNITIOI FREE 

ftaaipi, Buglan and TUtTMlBflMtaQ ptrto 
aftiwOooatiy. grwyOmahflttiatoAnml 
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The New $20 Microscope 

ii UiMj equal to anj that oould haye been bought three 
yeara ago for $60. See deaoripUye clroular. 

For the beet book of practioal Inatmctioii get *' How 
to Use the Hlcroaoope," by John Phln. 76 ota. by mail- 
INDUSTBIAL PUBUOATIOM 00.. 176 Broadway, N.T. 



MICROMETERS. 

The following Miorometera are well-made, and are 
offered at the yery low prioea annexed, becauie they are 
made in large qaantitiea: 

(On Olaaa Siidee. 3 by 1.) 

lOOtothe inch 76c. 

100 and 1,000 $1.00 

100. 1,000 and a.ooo i.« 

(On Ivory.) 
Theae are made apedally for the nte of Botanifts. 
Entomologlata, MineralogiaU, eta, and are intended to 
be need with dlaaecting mioroeoopea or almple micro- 
aoopea. 
100 to the inch, 30, 80 and 60 oenta, aooording to qnaUty. 

300 to the inch Woenti. 

Sent by mail on receipt of price. 

INDUSTRIAL PUBLICATION CO., 

176 Broadway, Hew Tork. 
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EDwhHbroWH 

7 Warren Street, New York. 

SOLICITOR OF U M FOREIGN TRJIOE MARKS JtllD PATEIITS, 

liake ft note of the time when jon flret think of en invention, dete and keep ell wrltlnge, iketohee, drewlnge 
end modeU of it It will be well to heve jMreone elgn the former ee witneeaee. end ttile may be done without 
exhibiting the oontente. To eetebUeh title to yonr Invention, eTenalter obtaining a patent, yon may have to 
prove that yon made it before any one else, and never gave it up. 



LABELS FOR SLIDES. 




I JOHN SMITH, 



NEW YORK. 



Fig. a. 

360 palra plain, ae in Fig. 1, or with name 
printed, as in Fig. 2, Bent firee by maU for $1 00. 

INDU8TBIAL PUBLICATION CO., 

176 Broadway, New York. 



A Present for every Reader of this Paper. 




Pencil. 

Thto ctit rcprcMHto the " Combination Pracil " in Its tvIom foraa*. 
JOHHBON'8 €0IfIBINATI01f PBW AND PENCII4 CASK {• MbtUztl^ly mid., •l.g.atly flnbW U 



hoftTj nickel plat*, And comprlMt a 



*• • Pen* 

lU lichtnt& 



Penoll. Penknife. Iraeer, Invelope Opener Pfiper. Thread and twine .Cutter, ^te- i 

•treogtn and b«aaty ma.n It a flna oraain«Dt for ih« pock*!, or a ladr't or f»nil«inan'a writioir detk. It ii tbt noMt artleU 

for tbainon«y. Agt^u tan reap m iartett. S«nt poat-paid for 28 oente I or il will b« Q|VH| to t9€rf mm0 mtUer i ht r to tb» 
HOUSKKEEPKB^ ar COHIPANION, An •l«f»»tl3ririU8trated •ifht-p^ monthly, print«l on fin«, Unt«l 
^■iHHBBai^HaiBB^HaM^^i^BHma^H^Hi^Ha^H^ P«P*''. <utd dorotod to ererything that portnina to th« HOIISehOld 

and tu Meon^mieai Mmnagtntnt, laeiadiDg SotentifiOMd Healthful .Cookery, Home. Deporatlon8«JFanoy 

Work. tkaealllTationof PlowerSt *^ NoladpAoHldlntDkomM m^tiout U ; wlir aavo a hondrod limM iU co«U TemiSt 
PO cents a year* po«U;«paid. To orerybody who will •abccrlb* at Onoe «'« *ill pr«Mnt (and Mad poti-pald) dim of 
wMa lEIeBant Pen and Penoll Oases* Notnch liberal oSiir was rrar madt bafora. Addraw, 



Rlohardson^ Pabiidter, 29 Fulton street, Brooklyn, N. Y. orim •rdmm§m 
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Z. SMITH HOBART, PrcskicBt 
J. C MOSS. Sttperiat«nd«nt. 



NEW-YORK. 



TYPE-METAL RELIEF PLATES. 

A SUPERIOR SUBSTITUTE FOR WOOD-CUTS 

AT MUCH LOWER PRICES. 



« Hoe platm are eaipmved almott tntlrely by plioto* 
chemical meant, thus avoidioff the old, slow and tedloti* 
method of eiWTaviaf oa woodenblocks. where the workman 
Is oompelled^to et^rmre each line ccparately bv cattkig 
away the wood arovnd it. dten ipeadmf many <Uyt vpoo 
a plate a few Inches sqvare. 

In appearance our relief plates are the same asrefalar 
ste r eotype s , bein^ mounted tvpe hi^h on blocks ready to bf 
set up and printed from, with type, on any ordinary | 

They can be used directly and will wear as lonir a 
type^netal plates, but if a great number of impf« 
are wanted, duplicata 

ELECTROTYPES AMD STEREOTYPES 

can be made fqm them the same as fkom wood<nts. 

They have a priatinff surface as smooth as glass, and 
the lines are engraved deeper than they are la hand<vt 
plates. NotwithsUnding the icw /rices at which they can 
be furnished, they are very much superior to woodcuts, and 
rapidly taking the place of 



e furnished, they are very much suj 

In some classes of ^ 

lithography* 



COPY. 

haost all kinds of Printtor Engravings firam Wood. 
_ J, Copper and Steel may be reproduced direct. TM* 
requisites are, clean, distinct t/acA lines or sti//U 
SMT*. 0M White 9r onfy slightly tinted fa/er. Alt 
Pk»t9rraphs and Pencil Sketches must/lrst be drawn 
in ink. We keep a corps of artists constant!/ empk>yed, 
trained to do thto work in the best manner. We can make 
drawings from photographs or tiu'types taken in the usual 
way. They mar be of any sixe, but should, of course, 
Aow the olject distinctly. 

Drawings fSor our use, unlem intended to be redrawn, 
rixwld be on a smmth white surface, in per/kctty black 
lines, and usually twice the dimensions each way of the 
'iesired plate. 

Copy for fac-similes of handwriting should be la>»r< 
fcctty black ink. on smaath white paper, written with a 
ftill pea. and without use of blotting paper. 

TIME. 

While we can engrave a plate in a few hoars dtat would 
occupy a wood'^ngraver a month, and often do so, jret with 
the large amount of work constantly on hand and promised, 
we cannot usually engage to fill an order for a single plate 
In less than from thfee to six days; larger orders wul. of 
oounie. require longer time. 

CHARGE OF SIIE. 

In reproducing wood-cut prints, the sise caa often be 
eonslderablvredttced: butif the reduction is great, the lines 
become so nne and clnse together that they will not print 
well. Coarse wood-cuts, such as are generally used in 
Newspapers, may often be reduced to halftheir linear dimen- 
sloas, Dutyfifr wood-cuts will admit of but httle reduction. 

Most steel plate prints and lithographs will not admit 
of any redaction, and even when reproduced, the same 
4lae la reUcf, require ooasMerable care in printing. 



All kinds of pdntt generally look bad when OBOch 
enlaiged, as the Imes become venr coarse and ragfed on 
the eojges; though we have someti m es made very elective 
cots for posters uul hand-bills la thto way. 

In all cases of enlaigemeat and reduction the relative 
i the same. 



It must not be foigottea. however, dtat by re^a 
prints of any kind caa be enlaiged or reduced to aay 
desired sixe. 

PROOFS. 

We wUl. whenever desired, Auatah tla-type preoA of 
drawtacs made by us, for ezamlnatloa and approval, or 
correction, b ~ 



A printed proof tosent with each pUte when delivered, 
which may always be equaled or surpassed in actual work 



PRICES. 

It to impossible to give a scale of prices by the SQaaie 
inch for miscellaaeous Job-work, as sometimes a small cut 
two or three inches square may require as much work as 
another one a foot square. We can, however, give aa 
average inch rate to newspaper publishers whose work 
runs uniformly about the same from week to week, especially 
when thev ftirnish us with copy already prepared— euch as 
prints ana pen-and-ink drawings. 

In sending for estimates, be careftil to send ns the copy 
we are to won from, with foil specifications as to sLce and 

auality, and remember that it is the same with en|rnving 
latitiswith everything else; the price will rary greatly 
with the quality of work ordered. 

Never, directly or indirectly, ask us to give jww better 
prices than we give our other customers, as we try to treat 
all alike. 

The great advantage of our method of engraving 
enables us to give better work at lower prices than can be 
given by anr other method for the greater part of such 
work as would be given to wood-engravefs, though in very 
small pieces of the poorer grades of work the adrant^e 
Is not so great, and in very coarse woifc such as is uooafly 
eiyravea on mahogany and pine, our procem gives us no 
advantage over the wood-engraver. 

To estimate properly upon any piece of work, we must 
understand just what is wanted. We guarantee all our 
work to be executed in the style agreed upon. 

TERMS. 
OUR TERMS are CASH ON DelxvbrY, except by 



Orders fhxn parties not known to os must be i 
paaied by an advance of at least half the price, or satisfoc* 
tory City reference. 

Goods sent by Exprea will be C.O.D. Whereplatesara 
SDmll they maybe seat by Mail upon receipt of price and 
postage. Remittances must be by draft on New. York or 
P. O. money order, payable to tiie order of PhotivEagreving 
Co., or by registered Vettet—nH by Checks m LscalBanks. 

We pledge ourselves to meet the reasonable demandl 
ti those who employ us. If, in any case, we caaaoi do so^ 
we will reftiad the money advanced. 
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THE NEW $20 MICROSCOPE. 



ThiB is a Mrriceable and thoroogfaly velf-made Instniment. and ia not to be 
oonfonnded withtboee cheap mfcroeoniee which are low-iirioed aixuply be- 
canee they are worthlen. The foot ia of oast iron, and the body iucUuee to any 
moKle. The tube tlirowh whloh the body movee ia of brass, and the body it- 
Mlf la ateo of braae, and heavily nlckel-dated. so aa to nx)ve with the ntmoet 




raioo4±LQe8a. The movement is effected by a very flnely-cut rack and pinion, 
the mllMd heads behiK very laiwe, so that the ntmoetdeUcacy and predaion 
-_ -^ -- . iienttyixmeraashlich as aone-flrthcan beused 

- Jle or doimr irood service in the hands of the phya- 
and betaff very simple and easily mananed, it is 



may be attained and _. 
with Kood effect It is 
leian and the natural 
Jostthethimrforthefi _ 

The Staffe la vulcanite : Mirror swings so as to frive oblique llKht : Dia] 
underneath the staKe : the Body taasthe " Society ** screw ; and the 01 
are by Oundlach— achromatic and well corrected. "^ '"' 
... " -' 'ouffht" " 



, _ Three }*earsaKoObk 

of the same guaUty could not be bought for less than the price now asked for 
the whole microscope. Two Eye-Lenses. Powers, 66, 96,1a) and SB diameters. 

Those who wish to oet a good microscope and yet do not know Juat wbat they 
want, can buy this microscope with the privileire of exchanging it at fuU value 
fora better instrument, any time within one year. ^ .. « « ,. 

This Microscope has been elaborated at our sumestton by Mr. Oundlach. 
an(l is made exglusivelt f or ua by the Bauach &Xqmb Ootical Company, of 
Rochester, N. Y. It can not be obtained, except througn ua. Descriptive 
Circulsr sent on application. 

Price In fine Black Walnat Case, with llUtnini fbr AeeMiortM» 
Drawer for tltdet, etc.. Handle, Lock and Eejy $S0 00. 

_ THE INDUSTRIAL PUBLICATIOH COMPANY, 

-"^^^ 176 Broadway, Hew York. 



DIATOMS!! 



BEAUTIFUL SLIDS8 BT 

^ new Prooesa, from Virginia, 

Maryland and Oallfomia. 60 centa each; fonr for $9, 
postoald. CHreulartfree* See Joubval of MioBoacoFT 
tot Febmary. 1877. 0. L. PSncOLAS. 

6S6 Eighth Street. North, Richmond. Ya. 

THE BEST BOOKS 

IN Tiuutt SEVERAL DEPARTMENTS. 

The Pistol as a Weapon of Defence, 

in the House and on the Road; How to Ohooae it 
and How to Use it 12mo., Oloth. 60 eenti. 

ShootinE on the Wing; Plain Direo- 
tlona for Acquiring the Art of. By an Old Oama- 
keepar. 12mo., cloth. Bluatrated. 76oanta. 

What to Do and How to Do It 

IN CASE OF AOOIDENT. Onto, Bums, Bmiaea. 
Spraina, Poiaona, Drowning, eta, etc. The best 
book on the aubject 12mo., doth. 60 canta. 

t<iEhtninE-Rods and H<ii7r to Con- 

8TRU0T THEM. By Johx Phzx, Editor of Tlu 
Tetknologiit, (The only book that haa not been 
written for the purpoae of advertising aome patent 
lightning rod.) Second edition. Very faUy illna- 
trated. 13mo.. cloth. .... 60oentB. 

The Chemical History of the Six 

DATS OF CREATION. By Johh PHnr. ISmo., 
aloth. 76 cents. 

Otvea the moat recant sdentiflc Tiew of the harmony 
of Qeneaia and Oaology. 

"A book fall of Intereatand Talne.**— ns iVMbyfeHon, 

The ateve may be obtained firom amy bookeetter 
^ newedealer, itr trttl be eetU firee by moil on 

4^ Theae booka will be aent to any address in Great 
^taln or Ireland on receipt of price in Britiah poitage 
*^*>Bpa at the rate of one half-penny for each cent. 
INDU8TBIAL PUBLICATION CO., 
176 Broadway, New Tork. 




INSTRUCTION IN MICROSCOPY. 

Prof. Romyn Hitchcock, late of Chicago, deairea to 
announce that he would be pleased to form a olaaa for 
inatmction in the praetioal nae of the Microacope, as 
auggeated in the March number of thia Journal. The 
inatmction giren will be thoroughly practical, and 
adapted aa far aa pocaible to the wanta of becinners, not 
only ahowing how the different effects of illumination 
and definition are leoured, but alao statiuffwhy. The 
terma for such instruction will be arranged in fnture, 
depending entirely upon the aiae of the olaaa. All who 
are intareated in thia matter are reqneated to comnmni- 
oate with Prol H. at onoe, either by letter or in person, 
at hia reaidence. No. 8 Beekman. Plaoe (TifUeth Street 
and Eaat River.) 
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Roskttt** Idea of a Setetttlfle I«ect«rc—Hr. 

Buskin is a ohronic growler. He says of a modem 
hall and a lectnre in it: " Tour present system of 
ednoation is to get a rascal of an arohiteot to order a 
rascal of a clerk of the works to order a parcel of | 
rascally bricklayers to build you a bestiaUy stupid I 
building in the middle of the town, poisoned with 
gas, and with an iron floor that will drop you all, 
through some firosty eyening; wherein you will 
bring a puppet of a Oookney lecturer, in a dress 
coat and a white tie, to tell yon smugly there's no 
Ood, and how many messes he can make of a lump 
of sugar. Much the better you are for all that when 
you get home again, aren't you ? ** 

New Bklltlott.— Notwithstanding the fact that 
an unusually large edition of " Practical Hints on 
the Selection and Use of the Microscope" was 
issued, every copy is gone. Although the old 
plates are still as good as new, the publishers prefer 
to recast the work and improve it, as the great pro- 
gress which has recently been made in microscopy 
demands this. It is expected that the new edition 
will be ready in a very short time. It will be greatly 
enlarged, and a considerable number of new illus- 
trations (including four ftiU-page plates) will be 
added, while the price wiU remain the same as 
heretofore— 75 cents. It is published by the Indus- 
trial Publication Oompany, 176 Broadway, New 
York. 

Amerieatt Lcnsos— The follo?ring letter ex- 
plains itself: 

WaSHWOOD HXiLTH, BiBMniOHAX, \ 

Dec. ao, 1876. f 
Dear Mr, TbUu—It is one of the characteristics 
of a real work of art that the more closely ex- 
amined the more its beauties shine forth. Surely 
few modem lenses have been as carefully looked at 
as the l-25th you sent me, and I should assuredly 
say that few have come so well out of the ordeal. 
Four persons living hundred of miles apart have 
passed independent judgment upon it, and I am 
very, very glad to be able to tell you that to make 
a summary of the opinions, all consider that *' the 
lens is superior to any objective of similar high 
power yet seen in England." The image is ** bright** 
and " robust,** instead of having the poorness and 
flatness usually recognized in most l-16ths, and I 
may say m etiery glass beyond that power. There 
is an absence, too, of colored fringes, which shows 
how carefully you have made the chromatic cor- 
rections. Mr. Mayall has undertaken the examina- 
tion for power of " resolution ** with ** reflex illum- 
inator,** and special contrivances of his own. He 
reports at length, but I quote his concluding 
words: '* Ton may, however, take it from me with- 



out reserve, that this l-26th is quite ahead of any 
lens I have ever seen.** Mr. Mayall, when the 
lens was in his hands showed it to Powell & Lea- 
land, and it really is magnanimous in them to say 
of the work of a rival so potent as yourself, after 
putting the glass through all sorts of trials, " it is 
first-rate in every way." This is as agreeable to me 
to record as it will be pleasant to you to hear. My 
own testing was with " axial illumination," and on 
a series of different objects ;not diatoms). It con- 
vinced me that I could see more than with any of 
my heretofore optical appliances. The glass which 
runs yours the closest was a picked l-35th by Zeiss , 
of Jena, made from a formula by Professor Abb6, a 
glass to which the perfectly easy resolution of htd- 
§amed gemma and " gram " subtilissima of Mailer's 
** probe platte," gives at once a certain value. I 
am now speaking of purely " axial illunUnation." 
The images have great beauty, but I am net 
altogether sure that these beautiful images are at 
the same time true images. If I look at the exter- 
nal surface of the pollen grain of the " red salvia," 
a fine German objective shows me one stracture, 
aud your l-25th shows me another, and yet both 
images are so beautiful that they would excite 
admiration in a scientific 8oir6e; they can't both be 
right. As to diatoms, we have got into a oonveo- 
tional mode of trying to get certain appearaooet , 
characterized as '* dots," which I am very sure ii \ 
noi right, but we settle it; we want todevetop 
" dots " and so we do show them. Yours, 

John Akthont. 

'Watttod— The Industrial Society of Bouen his I 
just oifered prizes to those who deidre a means of 
producing the following: A substance capable of 
replacing albumen of eggs in all its applications to 
printing of tissues, and considerably cheaper; new 
source of albumen, either in natural products oon- 
taining it, or by transfbrmation of other proteie 
matters; a new dark color as intense and Bolid u 
aniline-black, but not weakening the cloth, izid 
capable of being printed with any other colon 
without alteration at the point of contact; a method 
for volumetric determination of commercial glyoe^ 
ine; a solid blue coloring matter, applicable like 
indigo but cheaper; new process for fixing indigo 
blue by steaming; new method of fixing anilioe 
colors; a new thickening matter to replace Senegtl 
gum; production of ozone in the concentrated 
state; new application of ozone; industrial prodse- 
tion of oxygen; rapid and exact means of detennin- 
ing the reducing power of a ooal or any carbon; 
utilization, in metallurgical or ceramic arts, of iroQ 
pyrites, desulphurized by roasting; process of con- 
centration or precipitation of nitrogen and pbofl- 
phoric add in fecal matters, urines and sewage 
waters, yielding a manure of at least 6 per cent. 
nitrogen and 20 per cent, phosphoric add.— -S^' 
li$h Mech* 
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CONTENTS OF NO. 7. 
lUuttrated artielit art wuarind vfith an *. 

rrhe Bmsh and Comb of the Hymenoptera 77 

The Siliceous Shelled BacillAri» or Dintomaceie.. 80 

'^A New Form of MegMcope 83 

Erysiphe or Wheat Mildew 83 

Heohanical FiDger 85 

Microaoopy in Nashville 86 

The World of Matter 88 

*OannabaliBm of the An^oeba 87 

Our Boole Table, 

A Practical Treatise on Lightning PrUectioD... 89 

AQueer Industry 89 

Destmctlyenesa of Black Ante 89 

Detection of Oleomargarine in Butter 89 

Transactions of Societies 90 

Exchangee 92 

CLASSIFIED GATALOGUE OF 

AMERICAN AHD FOBEION SCIENTIFIC BOOKS, 

With Index to Authors, for sale by 

D. TAN XOSTBAND, PobMHher and Importer, 

38 MuBBAT and 27 Wabbxn Stbxvt, Nbw Tobk. 
tSr Mailed to any address on ri'ceipt of 10 cents. '^H 

DANNER^S REVOLVING 

BOOK CASE 




B. GREENWOOJ>5 

Manufacturer of Aquaria, 

Greenhouse and Aquarium 

Cement, aud dealer in Fish 

Food, Gold Fish, Water 

Plants, Globf s and Aquaria 

Stock of all descriptions ; 

Canaries, Ca«es, Bird 

Houses, Sea Shells, etc., 

wholesale and retail. Val- 

ioneria Spiralis, and other Aquatic Plants for Micro- 

soopiats. Pure White Leghorn egRS, Sl.SOper dozen. 

IIM TO 13 COLLEGE PLACE, NEW YORK CITY. 




Aslrononleal and Terreslrlal Telescope maker, 

136 East Thirteenth Street, New York. 

Telescopes of all sixes made to order; also. Telescopes 

corrected and carefully repaired at short notice. All 

work warranted correct. Testimonials firom Lewis M. 

Rutherftird, Esq., show the value of my objeot-glaasea. 



Kre on the Hearth. 

VENTILATION^ , 

Of a Fire-place. 

RADIATION ^ „ 

Of a Stoye. 

CIRCULATION 

Of a Furnace. 

PURE AIR AND AN EVEN TEM 

PEBATURE. 
Send for descriptive catalogue, and 
for testimonials from Prof E. L, 
Youmans and other experts; special 
report of Centennial Commission, 
etc. 

onil STOYR TElfTILATIOn COflPAlllf, 

116 Fulton and 54 Ann StreeU, New York. 

HEATING. 

I BASE-BURNING BOILERS, for Warming DweUings, 
Green-Houses, Drying Rooms, by high or low pressure 
hot water; also for Baths, Baptisteries, and Railway 
Water Stations. 

CHARLtBS R. EL.LI8, 

I8Q Centre Street, New York. 




Just the thing for 
PHYSICIANS, LAWYERS, CLERGYMEN. PROFES- 
SIONAL AND BUSINESS MEN GENERALLY. 
They reyolve easy and noiselessly, constructed very 
'strong and durable, of Black Walnut We make three 
standard sizes. Prices. $18 to $40. 
Send for illustrated circular. 

HATiOnAL SCHOOL FlIR^riTIJRE COnPAIT, 

111 and 113 William Street. New York. 

ACCESSORIES FOR MICROSCOPE. 

Tum-Table, latest form, well made $4 60 

Animalcule Cage, large and weU made 2 60 

Stage Forceps, with Phin 's Forceps-Carrier 3 26 

Gundlach's New One-Fifth, resolves the P. Angu- 

latnm by central illumination 16 00 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadwny, New York. 



L SGHBAUEB, 

Manufacturer of Microscopes. 

50 Chatham Street, New York City. 

Calls particular attention to his $36.00 Microscope, 
which is better made and has more conyenienoes than 
any other for the same price. 

tar Particular attention given to Repairing. 



GOOJ} AND CHEAP. 
The Construction, Adiustment. 

TESTING AND USE OF OPTICAL INSTRUMENTS 
(Microscopes, Telescopes, etc.) By J. F. Hf-ather, 
A.M. 76 cents. 

Common Objects for the Micro- 

SCOPE. By the Bev. J .:t. Wood. Upwardaof four 
hundred illuatratiCQS including twelve colored 
plates by Tuffen ^ts ... 50 cents. 

Sent free by mail on receipt of price 

MDIISTRIAL PIJ0I^!CITIO1I COHPA]l¥, 

1'' Broadway. New York. 
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INTERNATIONAL EXHIBITION. 

Philadelphia. 1876. <^"^^ 



The United States Oentennial Gommianon has examined the Beport of the Jadges, aad 
aooepted the following reasons, and decreed an award in oonformitjs therewith: 

PHILADELPHIA, Feb. 7, 1877. 

PRODUCT Optical Apparatus, Lenses. Microscopes, Telescopes, 

Spectacles, Eye-Glasses, etc. 

NAME OP EXHIBITOR.. BMSQH &, UmB OPTICAL CO., 

Rochester, N. T., U. S. 

The undersigned, haying examined the product herein described, respectfolly 
recommends the same to the United States Oentennial Gommission for Award, for the 
following reasons, viz: 

Commended for superiority of workmanship and excellence of finish of the oollectiTe 
exhibit, and the admirable performance of the particular instruments. 

For the large Tariety and excellence of the lenses wrought from glass and rock 
crystal for, optical experiments, and of the reading-glasses and magnifiers for the hand 
and pocket 

For original and Taluable improyements in microscope stands and their appendages. 
For the remarkable compactness and portability of the pocket dissecting and 
botanical microscopes. 

For the large yariety and excellence of the spectacles and eye-glass lenses, and for the 
yaiiety of forms of the mountings, by which they are adapted to any oonflguiatioii of 
the face or features. 

For an original, expeditious and accurate method of determining the focal distances 
of lenses, whether ooncaye or conyex, and the simplicity and ingenuity of the appazatoB 
employed for that purpose. 

For the moderate prices of the yarious objects exhibited, especially of the microscopes 
and of the microscope stands. 

In illustration of the foregoing recommendations, it may be remarked: 

1st That the lenses are of all sizes, from 15 inches in diameter downward, and 
embrace spherical, prismatic, cylindrical and plano-curyed glasses, for correcting 
abnormal condition of yision; achromatic and Coddington magnifiers of a yariety 
of dimensions, and reading-glasses and large lenses for optical demonstrations. The 
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aaaterial, though not manuf aotured by the ezhibiton, is of exoellGnt quality, having been 
selected with care. The rook crystal lenses are free from blemish. 

2d. That the microscope stands possess the yalnable properties of stability, firmness 
and compactness. The method of attaching the diaphragm is such as to make it equally 
ayailable for direct or oblique illumination. The fine movement adjustment is upon a 
plan entirely new, and extremely simple, which has the merit of being altogether free 
from friction, lost motion, or change in the length of the body. The condenser, exhibited 
under the name of on immersion condenser, is also wholly original, and is a valuable 
addition to the resources of the microscopic observer. It has the form of a soUd glass 
cone, truncated at the vertex, with a base of spherical curvature; a drop of water 
connects the truncated vertex with the slide, and the light from the illuminating 
source falls perpendicularly on the base, whether central or oblique, to the axis. 

dd. The great variety of spectacle and eye-glass lenses, prepared and arranged for 
exhibition in a manner which deserves commendation. Sections of all of them 
have been made through the centre and mounted, so as to greatly facilitate examination 
of their peculiarities. The frames for these glasses are constructed according to a.system 
of varying forms, which make it possible to select one which will bring the lenses centrally 
before the eyes of any person, whatever the conformation of his countenance. 

4th. The apparatus for determining focal lengths consists of a portable dark 
chamber, having a single aperture, at which the lens to be examined is placed, and a 
sliding screen within, on which the image falls. A scale at the side of the box gives the 
local length. The scale may be made for parallel rays, as for light received from the 
sun, but is usually calculated for an observed object at a determinate distance. The 
scale-readings, however, are always the principal focal lengths. When a concave lens is 
to be determined, it is combined with a convex lens of superior curvature, of which the 
curvature is known. 

The prices of the microscope stands are so low as to enable observers of very moderate 
means to provide themselves with good instruments. 

(Signatnre of the Judge.) 
F. A. P. BABNABD. 

Approval of Oroup Judges. 

H. K. Oumm. J. £. Hiloabd. Jambs C. Watson. 

Ed. Faybb Pebbet. P. F. Kxtpka. J. SomBDU ayeb. 

Joseph Henbt. 

A true Copy of the record. 

Fbangis a. Walkeb, Chief of the Bureau of Awards. 

\^\ 

CHven by authority of the United States Centennial Commission. 

A. T. GOSHOBN, 

DireotoT'GentraL 
J. L. CAMPBELL, J. B. HAWLEY, 

Secretary. PresidenL 
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TIFFANY & CO., UNION SQUARE, NEW YORK, Sole 
Agents in the United States for Messrs. YOIGTLANDER &. 
SOHN'S Opera, Field, Marine and Tourists' Glasses, -wlUcb 
for scope of field, abnndanee of light, and brilliancy of the 
image, EXCEL ALL OTHERS. 

The Champion Air PistoL 



For Target Practice , AmnBement, and Shooting Small Game* 
Slioote ilartu or alags 50 feet with accaraey. 

Obh bo loadfld b;^ mybody ¥rl(h e&retr ADd «ue. RecotDtnAiid^d hf G«n. 8HEBMAN; 
mlAO by J. F. LTNQtl* £aq , of tbt AnitnlUn Hifle Tt^fttu, thud mka^ otbeti^ 

Black $6.00. Nickel VlalML $6.00. Nickel Plated, Bom wood Uitudle $7.00. 

Each Piitol Is put np in a neat box, with a skeleton gun stock, 6 Darts, 100 Slogs, 6 Targets, a Bamrod, 
Claw and Wrench. 

Sent by Express 0. 0. D., or by mail at the risk of parties ordering, on receipt of price, and 40 cents id* 
ditional for postage. 

POPE MANUFACTURING COMPANY, 

67 High Street, Boston, Mass. 

MINERALS, SHELLS, BIRDS, etc. 

The Naturalists' Agency has been established at 8y785 Ltanewscer ATenne^ Plillwd«lpliia» for 

the purpose of giving collectors of cblects of Wwtural Dlstory an opportunity of buying, selling or 
exchacglng their duplicates or collections. 

Specimens sent to any part of the world by mail. An illustrated monthly bulletin of 8 pages sent free. 

I received the highest Hward given to any one at the Centennial Kxposition of 1876, and the only award n 
medal given to any American for " Oollectlons of Minerals." 

My Mineralogical Catalogue, of 60 pages is distributed ft-ee to all customers, to others on receipt of 10 ctnti. 
Itisprofusely illustrated, and the printer and engraver charged me about $900.00 before a copy was slnitk of!. 
By mean« of the table of species and accompanying tables most species may be verified. The price list is ati "- 
cellent check list containing the names of all the species and the more common varieties, arranged alphabetically 
and preceded by the species number. The species numb^ indicates the place of any mineral in the table of 
species, afttir it will be found the species name, composition, streak or lustre, cleavage or fracture, hardness, speci- 
fic gravity, fusibility and crystallization. 

The large increase of ray business has compel1e<l me to rent the store No. 8,727, and use it entirely for Birds, 
Mammals, Shells, Plarts, Biioks, Fossils, Mound Builders' Relics, and other objects of Natural History. I have 
secured the services of one of the best taxidermists in the country, and can do the best custom work. 

Over 38 tons, and nearlv 135,000 worth of Minerals on hand. $19,000 worth soM since the 17th day of January, 
when the first box was put Into my establishment. November 13th, my cash sales were over $1,600, and caeb 
receipts over $1,200. 

COLLECTIONS OF MINERAf-S 

For Students, Amatears, Professors, Physicians, and otlicr Professional Men. 

The collections of 100 illustrate all the principal specieA and all the grand subdivisions in Dana and other vork» 
on Mineralogy: every Crystalline System; and all the principal Ores, and every known Element. The collection* 
are labeled with a printed label that can only be removed by soaking. The labels of the $5.00 and higher micea 
collections give Dana^s species number, the name, locality, and, in moet cases, the composition of the Mineral. 
All collections accompanied by my Illustrated Catalogue and table of species. 

26 60 100 ^ 

NimBXR or Spkoixbns. Inbox. Inbox, in box. 100. 200. sw. 

Crystals and fragments $ 50 $100 $160 $100 $2 00 jg oj 

Student's size, larger 150 3 00 6 00 5 00 10 00 »W 

Amateur's Size, 2K in. X 1^ .... .... 10 CO 25 00 oOW 

High School or Academy size, 2J4 x 8>4 in.. Shelf Spocimens .... 2600 6000TWw 

College size, 3^ X 6 in., Shell Specimens 60 00 180 00 800 00 

Send for the Bulletin, stating where you saw this adverti»emenL 



Profeflsor of Chemistry and Mineralogy. 

Fellow of the American Association for the Advancement of Science; Life Member of the 

Philadelphia Academy of Natural Sciecccs, and of the American Museum 

of Natuitil History, Central Park, New Vork. 
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MISFIT CARPETS. 

English Brussels^ Tliree-Ply and Insrain. Also Stair Carpets^ Velvet 
Kiigs, Crumli Cloths^ Oil Clotlis, etc., Tery cheap at the Old Place, 

iia iT'XJiL.TOTv ST., ivETT ttouk:. 

Carpets Carefully packed and setU t # any t art of the United States . 

free of charge. 
«"8END FOR PRICE LIST."^ J", .A,, I^JlJanP^A-XjiXji, 

JAMES W. QUEEN & CO., 

OPTICIANS, 

924 ChestniLt Street, Philadelphia, 

MANUFACTURERS OF MICROSCOPES, 

And Other Optical Instruments. 

SECOND-HAND MICROSCOPES. 

BECK'S, CKOUCH'S, ROSS*, NAOHET'S HARTNAOK'S, ZENTMAYER'S AND 

OTHER MAKERS, FROM 25 TO 50 PER CENT. BELOW 

THE CATALOGUE PRICES. 

se::vi> voJEt the: list. 



G 



•_ ;n.mxm^ ^n^T^- ^9X^' 



iq 



ESttRfiRPdK S 




LABELS FOR SLIDES. 




I 



Ir'.g. 1. 



Fig. 2. 



250 pairs plain, as in Fig. 1. or with namo 
priuted, as in Fig. 2, ssnt free by mail for $1 00. 
INDUSTRIAL PUBLICATION CO., 
176 Broadway, New York. 
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MICROSCOPE FOR SALE, 



▲ BE0K*8 BB8T BIMOOUIiAB, cam wad aooaMorlM. 

Alio, 
WALKS' 4-lnoh uid 1-16. 
T0LLE8' 1-3 aod MO 
BBOK'8 1 1-9 and 4-10. 
B088' 1-inoh. 
POWELL k LBALAND 1-16. 

LOUIS H. NOE, Ellabeth. N. J. 




NEW BOOK ON THE MICROaCOPK 

THE MICROSCOPIST. 

A MftDiud of MicroMopy and Compendium of tbo 
Microacoplo Solenoe*, Miero-Mlnonlogy, Mtoro-Oh«m« 
latrj. Biology, Hlatotoyy, and Pathologloal ffiatology. 
ByJ.H. Wythe. Third Edition. Bewrttten and sreatly 
enlarged, with 206 ilinatrattona. Sro.. Oloth, $4.60. Sent 
free by mall on reoetot of prloe. 

INDUSTMAL PUBLICATION 00., 

176 Broadway, Hew York. 



Electrical Instruments 

FOB MEDIOAL XME. 

GALVANO-FARADICMANUPG COMPANY, 
388 Foortli ▲▼«!»«, Kew York. 

«a- 8KMD IX>B II.I.UBTBATKD OATALOOUK. 



Pocket Coin Detector 

Siae of a SUrer Dollar. No ooon- 
terfeit ooln can be madsthatitwlU 
not detect. 35 oenta by mail. Agenti 
wanted. liberal Diaeoimtt. 

J. W. SUTTON, 

95 Liberty Street, Mew TorkOity. 



Forged, Diagniiad and Anonyiiumi Writiiig. 

Harinic had orer thirty yeara experience, I am pre- 
pared as an Expert to examine handwriting of all kindi, 
anoh aa anonymona, diagniaed and forged M^ert. All 
bnaineaa entrusted to my care atriotly oonftdsntlal. In- 
atmctione glTon to thoae wiahing to improre their 
handwriting. OEOBOE STIlfPSON, Jr., 

906 Broadway, NewTork. 

R^E-A^GJ-EIVT CASES 

VOB TU 

Clieiiiical 

The box ia of . _ 

oontalna ohemioally pare ntrio. Hydrochlorie, 
Aoetio Adda. Ammonia, Liquor Potaaaa, Solution Sul- 
phate of Oooper, LItmua and Turmeric Paper, in veil- 
8topp«ed bottlea; also, Spirit L^mp, Urinomeler, 
Watch Glaaaea, Teat Tubee, with Back for holding tfaoD 
while in uae. Olaaa Stirring Boda. Scalea, etc FoD 
dlrectiona for qualitatiTe analyaia of Urine aeoonpuT 
each package. Priee. 'Fen Dellara. 

bKlINGS, CLAPP h COMPANY, 

68 Maiden Lane. Mew York. 136 Milk St.. Bostam. 



il Bxamination of Urine. 

of black walnut, with a good tock. vaA 
nioallT Dure Mtric Hrdrochlorie, ud 



■ ■■ ■-■ Ml 

American Naturalist, 

A Popular lUastraied MofUhkf Magonne cf Ifat- 
urai Bxsiory and TraveL 

Contents of tbe Joly Knmber* 

MOTES ON THE AGE AND THE STEUOTUBE OP 
THE SEVEBAL MOUNTAIM AXES IN THE MEXGH- 
BOBHOOD OF CUMBEBLAND GAP. M. S. Shaler. 

THE STUDY OF ZOOLOGY IM GEBMAMY. 

Oharlea Sedgwick Minot. 

OOMOEBMIMG FOOT-PBIMTS. L 0. BuaaeU. 

EXPEEIUEMTS ON THE BEMSE-OBGANS OF IM- 
8ECt& A. S. Packard. Jr. 

BEGEMT LTTEBATUBE: 

GaolD'a Metamorphoses of Insects— Beoent Books and 
Pamphlets. 
GEC7EBAL MOT£S: 

BoTAHT.— Orchis Botundifolia Pursh— Three-Flowered 
Sanguinarla— Two-Flowered Arethusa— Doable Saxl- 
frage—Sidix Candida in Essex County— Sarracenia 
Yariolaris— Botanical Papers in Becent Periodicals. 

ZooXiOOT. — ^The Mountain Boomer, or Showtl— Bestora- 
tion of the SiTatherinm. 

AnTHBOPOLoaT.— Anthropological News. 

GsoziOOT AHD Palaxvtoloot.— Mature of the Legs of 
TrUobitea. 

GBoouArar Avn Explobatiok. — The Geographical 
Work of the United SUtes Geological and Geograph- 
ieal Suryey of the Territoriea— Geographical Mews. 

MiOBOSOOPT.— The Mew Model lUaminatlng A<IUiMtment 

SCIENTIFIC MEWS AND SEBIALS. 

PROCEEDINGS OF SOIEMTIFIO SOCIETIES. 

TERMS— 35 oenta a number; $4.00 a year; with por- 
trait of Agassis, $6.00. 
For Jnb rates and prospectus address 
HUBD & HOUGHTON, 

13 Astor Place, Mew York. 
THE RIVERSIDE PRESS. Cambridge. 



HENBY A. BILEY, 

ATTOSHEY ft COUflTSELLOS AT LAW, 

(Boom 60.) 31 Park Bow. New York. 

BBvmBBiCBB.— Giiman, Son & Co., 46 Bxchan^ Pleoe, 
N.Y.: Joseph W. AlMjp, 48 South St., N.Y.; A.D.r. 
Bandolph h, Co., 770 Broadway, N. Y.; John T. Oononr, 
18 Ten& Ato., N. Y. ; John F. Trow. 909 B. lath 8t, 5. T. 
Colleetlomi prompUy made In aU parts of the C. S. 



Croucli Microscopes. 

These are undoubtedly the Cheapest and Best Btnoo- 
ular Microsoopea in market. We hare just been «p- 
pointed SOLE AGENTS IN THE UNITED STATES. 
Illustrated Cataloguea sent free. 

IMDU6TBIAL PUBLICATION COMPANY. 

176 Broadway, New York. 



THE BOSTON 

JOURNAL OF CHEMISTRY 

Has been establlahed Eleven yeara. and as s mediom 
for furnishing the current sdentlllo sad chemical ^t^ 
and newa of the day. in a popular and attxaotlTe texA, 
it has no rival in the English language. 

With the LABGESTOIBCULATION of any Chemieil 
and popular science periodical in the world, it bss loof 
received the indorsement and suprort of the LEAPI^ 
PHYSICIANS. DBUGGISTS, CHEMISTS. ABTIST& 
MECHANICS. FABMEBS. MANUFAOTUBEBS. vA 
SCIBMTIFIO MEN. in the country. It is sentpostsfe 
prepaid for one dollar a year, and THBEB MONTHS 0> 
TB (A L for twenty-five oenta. From fifty cents to fir* 
dollars may be saved by ordering all your periodica]! 
and magazines in connection with the Journal. 9raA 
list of the papers wanted, and receive oommntstict 
ratea and Premium lists by return malL Now is tbt 
best time to get up dubs. Agents and canraisert 
wanted at every place, with whom liberal arraBgBmflei> 
will be made. If you do not wlah to aet as sgent, pIsM* 
send the name end sddress of some reliable parties wltf 
wilL Specimen copies sent cm m>plieation. Address lU 
communications to 

JOURNAL OF CHEMISTRY CX)., 
126 Kilk Street, BortomMao. 
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THE NEW $20 MICROSCOPE. 



This iB a Mrvioiable and thoronghly well-made iiutnmient. and la not to be 
confounded withtbcwe cheap microScopeB whichai^lSS^priSa ri^ly iS 
**^ ^'T?^^ JL^S**^***-!, ^S? t^*"v^i*»* *»«»»• *nd the Ixxly inclines toaS 
*H5^^ 1 «#* kS ^^^'yS ^^*^ ^ ^y ™ove8 ia of braaa, and the bodyif- 
aelf to ateo of brww, and heavily nlckel-nikted, ao aa to move with the wtmoat 
smoott^BMB. The movement is effected byaVery flnely^it rack and plniSn, 
IS®J*j2^tiIi1Sft*iS°* ^«'>' **^» *» that the SSioet deliicTSid piSc^a 
^l ^^SJ^i^^ "V4 fonaetuMsnthr^powera aa hi^h aa a one-flf th can be used 
with Kood effect It i» cspabte ordolnK Kood service in the hands of the phy«u 

JiStthS^'for£f?i&^ ^"^ ^*^ "*"^'* ^""^ ""^ '^^^^'^»*^' " '' 
Tlie StaM la vulcanite :M^rgr swhun so aa to give obliqne Uifht ; Diaphragm 
underneaOi the stage : the Body haaOie " Sodefy »* screw : and the QbWti ves 
are by aundlach— achromatic and well corrected. Three years ago Objectivea 
of the same quaUty could not be bboifht for lees than the price now aaked for 
thewhole microTOope. Two Eye-Lenses. Powers, 66. W, 180 and 195 diameters. 
Those who wish to set a good microaoope and yet do not know Just what they 
want, can buy this microscope with the privilege of exchanging it at full value 
«ora better instnmient, any time within one year. 

Thla Microscope has been elaborated at our auavestion by Mr. Oimdlach. 
and is msde exolusivbly f or na by the Bausch k Lomb Optical Company, of 
Bpche«t<>r. N. Y. It can not be obtained, except through us. Descriptive 
Circular sent on application. 

Trice Ib fine Black Walnnt Cam, with flttlBira fbr AecesBorleiy 
Drawer fbr illdea, etc.. Handle, Lock and Key, $20 00. 

THE INDUSTRIAL PUBLICATION COMPANY, 

176 Broadway, New York 




T^T A T^/^IV/rCl f f BKAUTIFUL SLIDES BY 
U 1 jt\. 1 VJiVlO i I new Proceaa, fh)m Virginia, 
Maryland and California. 60 cents each; four for $% 
poa^aid. CimUartfree, Sae Jlvbital or MioBoacomr 
for Febmary, 1877. C. L. PETIC0LA8, 

685 Eighth Street, North. Blchmond. Va. 

THE BEST BOOKS 

IN THEIB SEVERAL DEPABTMENTS. 



Tlie Pistol as a Weapon of Defence^ 

in the Honae and on the Boad; How to Ohooaa it 
and How to Use it 12mo., Cloth. • 60 cents. 
Shooting on the Wins; Plain Direo- 
tlona for Acquiring the Art of. By an Old Ghune> 
keeper. 12mo., doth. Illuatrated. * - 76 cents. 

What to Do and Ho^ir to Do It 

IN CASE OF ACCIDENT. Cuts, Bums, Bruisea, 
Spralna, Poiaona, Drowning, etc, ato. The beat 
book on the subject Umo., doth. - 60 oenta. 

L<iglitnins-Rods and H<i^ir to Con- 

STBUOT THEM. By Johm Phin, Editor of The 
Technologist, (The only book that haa not been 
written for the pnrpoae of adyertiaing some patent 
lightning rod.) Second edition. Very fully illua- 
trated. 12mo., cloth. .... 60 oenta. 

The Cliemical History of the Six 

DAYS OF CBEATION. By JoHM Phxm. 12mo., 
doth. - 76 oenta. 

Givea the most recent sdentillc view of the harmony 
of Genesia and Geology. 

«A book full of interest and ▼alQe."—r^ Prubyterian, 

The above may be obtained from any bookseller 
or newedealer, or wiU be aenl free by mail on 
receipt i^ price, 

tar These books will be sent to «ny address in Great 
Britain or Irdand on receipt of price In British postage 
•tamps at the rate of one half-penny for each cent 
INDUSTRIAL PUBLICATION CO., 
176 Broadway, New York. 




INSTRUCTION IN MICROSCOPY. 

Prof. Romyn Hitchcock, late of Chicago, deaires to 
announce that he would be pleased to form a claaa ior 
instruction in the practical use of the Microscope, as 
auggaated in the il arch number of thia Journal. The 
iuatruction giren will be thoroughly practical, and 
adapted as far aa po» sible to the wanta of beginners, not 
only showing how tbe different effects of illumination 
and defluition are lecured, but alao atating why. The 
terms for such instmctioo will be arranged in future, 
dex>endiDg entirely npon the s se of the dsss. All who 
are interested in thia matter are requested to communi- 
cate with Prof. H. at onoe, either by latter or in persoo. 
at hie reaidence. No. 8 Beekman PUce (Fiftieth Street 
and East Biyer.) 



THE NEW YORK INK COMPANY, 

Manofacturera of 
ALL KINDS AND COLOHS OF 

WRITING AND COPYING INKS, 

Alao the Improved Letter Copying Book. Office No. 6 
Ifurray Street, New York. 
BIOHABD MqGUIKB, A. A. COUETEB, 

Manager. 



President 



Pattern and Model Maker.—Models 

in Wood or Metal for Patent Office; Patterns for Ma- 
ohinery; Experimental Machinery, Plana, Drawings and 
Estimatea. JOHN E. BENDIX, Booms Nos. 13 and 16 
New Haven Eailroad Freight Depot (entrance on Frank- 
lin Street) opposite the Tombs, New York, 
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KEITH'S HELIOSTAT. 

An instmment for keeping a beam of snnlight, by 
means of clook-work. for several hoars in a eonstant 
direction, with a single mirror. Especially designed for 
microscopy and photography. Made by EDWARD 
KUBEL, manafaotnrer of Astronomical and Oeodetioal 
Instruments. 826 and S38 First Street, N. S., Wsahing- 
ton, D. 0. 

Price $S0. Send f^ (HrctUar. 

MII88 8. E. FULLER, ' 

Designing & Engraving in Wood 

Special attention given to the Drawing and Engraving 
of Objects of Natural History. 

Booms 4 and 5. 25 Bond Street, New York. 

Awarded Medal of Merit at Vienna Exposition, 1873. 

LAURIE & MoOLATCHEY'S 

HOMCEOPATHIC 

Domestic Medicine. 

EIGHTH EDITION. Boericke k Tsfel. Nsw York and 
Philadelphia. l.OU pp. Large 8vo, H^ilf Morocco. 
Price $5. 

Tuts is the most complete and comprehensive work 
on the subject in the English lanirusge. It glvea a con- 
cise description of diseases and their homceopathic 
treatment. Of the original work ot Dr. Laurie 21.000 
copies are in circulation in England. Dr. McClutciiey 
added the indigenous American Remedies, and thus 
brought it up to date. Of this improved American edi- 
tion, the EIGHTH has just been issued within six 
years, which fact speaks volumes in its favor. A com- 
plete set of 104 Bemedies. in visls holding over 60 doses 
each, is furnished for $12; or in vials holding 100 doses 
each for $18. Book and Box oomplete for $17 and $28 
respectively. Send stamp for descriptive price current 
of this snd other Books and Cases, induing those fur 
VETEBINABY Practice and for PHT8I0IAN8' use. Ad- 
dress BOERICKE & TAFBL. 

H jmosopathlo Pharmacy, 146 Grand St , New York. 
(Business established in 1836.) 

N. B— BOEBICKB & TAFEL received THE ONLY 
Oentenuial Prise Medsl at the Philadelphia Exposition, 
f jr Homcepathic Ooods. 

ii^Pleass mention in what Journal you saw this. 



Slides- 

Same as described in recent number of this joumsl, 
10 cents per dosen, by maiL 






HAMMOCKS 

of all kinds for Tourists, FamlUei 
and Excursionists, Lawn Sfttees, 
Lawn Mowers, Lawn Sprinklers ind 
specialties lor the season. 
Send for Price List. 

0. WBBSTEB FECK, 
Manufacturer's Agsnt, 
110 Chambers Street. New York. 



LEHIGH UNIVERSITY. 

TUITION FREE. ClvU. Mechanical and Mining Es. 
gineering; Chemistry and If etalluriry ; Full CUssicsllB. 
struction; French snd Oerman; English Uterstore; 
International and Constitutional Law; Psychology sod 
Christian Evidences. For Registers address 

The Bev. JOHN M. LEAYITT^D.D., President, 
Bethlehem, Feno. 



THE COINiNON 8EN$E BINDER. 




PAPER COVERS for Wooden Slides, neatly printed, 
six cents per dosen (one cent extra for postage ) 

Industrial publicaiion go., 

176 Broadway. New York. 

HENRY ERBEN A CO., 

East Twenty-third St., near Second Av., New Tork. 

BuUders of the ce'ebrated Urge Organs at Trinity Church, ' 
St. Patrick's Cathedral, St Stephen^s. St Ann's, and 
arace Church. N. T.; the new Grand Organ at Masonic 
Temple, 23d St; and many other Fine Instruments. 



This is a simple, cheap and durable article, weD adapted 
to meet the vants oi those who desire to bind their 
numbers as they are received, and so prevent them from 
loss or injury. We have had a ^lantity made spedsllj 
for the JouBMAL or Micbosooft. and will send cne, p« it 
paid, to any addresa on receipt of 60 oenta. Heg^^ 

AMEBICAN JOURNAL OF MICB08C0PY, 

P. O. Box 4876, New York. ., 



PIiATIHUrn. 

Vessels, Apparatus, Sheet, Wire, &c., Ac, 

For all Laboratory and MannfactnriDg pnrpoMS. 

H. M. RAYNOR, 

25 Bond Stbebt, New York. 

tar Native Platinum and Scrap purchased. 
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THE NEW YORK OFFICE OF THE 



Travelers Insurance Company 



to MW OB llM flm floor of tho Mow York Trlbuio BulMiiif (Prlntlqr Ho«o Sqiuiro.) 
Accident Insurance as readily effected by mail as by peraonal application. All commu- 
nications will receiye prompt attention. 

THE TRAVELERS INSURANCE COMPANY, 
OS" zia.A.xv.'vx'ozi^, ooxa-xa-. 

J. fi. BATTER80H, PrciMcBt. tOBRET BBIIIII8, iMrctarf . 

CASH ASSETS, - • $4,000,000. CASH SURPLUS, - • $1,500,000. 

From its ample Vaults **The Travelers" is now paying claims /or Death or Disabling 

Injury, caused by Accidents happening to One in Seventeen (^ its Accident 

Policy-Holders, at the rate of over 

ONE THOUSAND DOLLARS A DAY. 

Ho Man engaged In any lionorable ocoapaUon or prof eeeion» traTellng or not, can afford to do without 
the protection of /kocident Inraraaoe. 

WE WILL CITE A FEW FACTS BY WAY OF ILLUSTRATION: 

IVBKBLLT IBIDKMinTT RBCKIVED. 

W. W. M0RBI8. inenranoe agent. LoniiTllle. Ky., leg 



DKATH CIsAlWM. 

Dr. A. M. BLACKM AN, of Oreaco. Iowa, waa thrown 
from hie oarriage and killed. One week before, he pro- 
cured an accident policy in the THE TBAVELBBS for 
110,000. 

Col. WILLIAM H. YOUNG. Albany, N. T., killed by 
being thrown Arom his horee, had an accident policy in 
THE TRAVELERS for $10,000. 

LOUIS J. BARNARD, commercial agent, Bnflhlo, 
killed at Aehtabala« took an accident policy in THE 
TRAVELERS a few hoori before for $5,000. 

HARRT WAONER, aleeptng-car conductor. Syracuie, 
H. T.. killed at Aahiabuh^ inanred in THE TRAVELERS 
for $S,000. 

BOTD L. RUSSELL, of Auburn, N T.; L. W. HART, 
of Akron. Ohio; F. W. MARVIN, of Buffalo. N. T.; S. 
H. MERRILL, of Dayton. N. T., aU traTcling agenti. 
killed at Aehtabula, wera inaured in THE TRAVELERS 
to the amount of $16,000. 

JONATHAN RIOE, merchant. Lowell. Masa., killed at 
Athtabula, inaured againat accidenta in THE TRAVEL- 
SB8 for $4,000. 

nUNELIN H. GARTER, New York, drowned, in- 
aured againat accidenta in THE TRAVELERS for 

110.000. 

JAMBS H. PARSONS, lawyer, FroYidence, killed by 
HiliuK from a chair, had an aoddent poliey in THE 
TRAVELERS lor $6,000. 

JOHN G. SCULLT, a conductor on the Wiaoonsin 
Central Railroad, waa run orer by cara and kUled, only 
two monfha after taking out an accident policy in THE 
TRAVELERS for $a,600. 

Those are all Bocont Oasoo. 

Mere than ftOO 4eath leMea hare boea 

paldy aaienntlav to erer 

ai,40o.ooo. 



broken by gettlDg out of atreet rata; dlaabled U we«ka, 
and drew from THE TRAVELERS $26 a week— $3:0. 

0. W. WTOKOFF, mercbaot, Elmira, N. T., thrown 
firom carriage; laid up M weaka, and receiTed from THE 
TRAVELERS $96 a weak— $660. 

W. G. FALGONBRIDGE, barrlatar, Toronto, leg 
broken by atage accident ; inaured in THE TRAVi^ LER8, 
and reeelTing indemnity fer three moniha' diaability— 
$438.68. 

WILLUM S. HANSCOM, Bath, Me., aawyer, atruik 
by a cake of ice; diaabled 26 weeka, and drew on THE 
TRAVELERS for $16 a week-~$300. 

LUOIUS PIERCE, farmer, Monticello, Ind., ont off hia 
foot with an axe; took 26 weeka to heal, and THE TRAV- 
ELERS paid him $26 a week— $660. 

JOHN LIKNELL, Wobum, Maaa., leather dealer, fell 
down ataira; 4 1-7 weeka diaabled, and receiTed ttom 
THE TRAVELERS $60 a week— $207.14. 

JOHN WEIST, Freeburg, Penn., secretary mining 
company: a twig struck hia eye, cauaing 10 weeka' dia- 
ability. for which THE TRAVELERS paid $66 a week— 
$600. 

NATHAN NEW. merchant, ClcTeland, Ohio, fell on 
icy walk, and for 7 weeks drew on THE TRAVELERS 
for $26 a week— $176. 

L. N. SMITH, merchant, St. Joseph. Mo., thrown 
ttcm a wagon and hip bone broken. THE TRAVELERS 
cashed his claim for 26 weeka* disabiUty at $60 a week— 
$18C0. 

WILLIAM E. TATLOR, merchant. Binghamton, N.T.. 
atepped on a rolling stone and broke hia leg. His aori- 
dent policy in THE TRAVELERS brought In $26 a week 
for 26 weeks— $660. 

NATHAN BRICK, merchut. MOwankee, Wia., fell on 
the ice and broke a leg. THE TRAVELERS paid him 
$16 a week for 16 week»-$226. 



These elalnis haTS been rceeatly paid. 
S6,000 mow of Ucm. 

IT PAYS TO BB INSXmBD HT THB TBAVSUBBS. 



There are orrr 



Accident Losses paid by The Travelers - - - $2,640,000. 

The SmdU Cost ofAceide9»t Insurance, and the Oreat Benefit in case of 

Fatal or Disabling Injury^ combine to make it the 

Olieapest Insurance in tlie 'Woi*ld. 

R. M. JOHNSON, Manager New York Office. 
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Amateur Photographic Apparatus. 

LATEST INVEJTTION. 

Every penon can operate with snooeM. The 

Apparatni are pat up with all necegaary 

outfits to produce Photographic Pio- 

tnrefl of everything, viz.: i 

Machinery, Models, Scenery,^ 
Portraits, etc. 

Send stamp for oironlars. 

E. SACKMANN & CO., Manufacturers, 

978 Peftrl BtrMt, New York. 
Between Fulton tiid Beekmui Btreeta. 



HEMBT T. BBOWN. 



I^IOBBTKB ALLEN. 



BROWN & ALLEN, 
AMERICAN ARTISAN 

PATENT AGENCY. 

souciTOBs or 

American and Foreign Patents. 

GERMAN AND FRENCH SPOKEN IN OFFIOB. 

Applications promptlT snd skllfaUy prepared and 
conducted to snocessfulittsne on most reasonable t<-nn«. 
Caveats FUed. Trade Marks Registered. Re-Issue and 
Rejected Cases Successfully Prosecuted. 

Circolars contafniug Valuable Information sent Free. 

FOREIGN PATENTS obtained IN ALL COUNTRIES 
where patents are granted. 

]|«w fiernan Pat«iil Law goei Into effe«t July 

1st, 1877. 

P. O. Box 6716. 258 BROADWAY, NEW TORE. 

THOMAS D. STETSON, 

Solicitor of Patents * Mechaalcal Expert in Patent Cases, 
We. 88 Murray Street, Wew Yc 

Respectfully offers professional assistance in: Oaveat- 
ing— Searoblng i>n Novelty— Determining if Clear of 
Previous Patents--Secnrlng Patents in this country— 
8ecurinff Designsp Trade Marks and Oopyrlffhtf— Con- 
testing Interferences— Securing Protection in Foreign 
Countries— Making Conveyances— Reissuing— Opinions 
on Infringementd— Defending against Attacks— Proceed- 
ing against Infringers— Advising at all stages. 

Mr. 8T8T80N asks increased business oa the follow- 
ing grounds: Adsptation— Mechanical Trslni g— Expe- 
rience— Central Location— Modem Facilities— Moderate 
Prices— Personal Attention— Good Aasiatants— An As- 
sistant in Washington— Frequent visita there— Best For- 
eign Agents 



THE ALMOND CHUCK 




T. R. ALMOND, 
84 Pearl St., Brooklyn. N. T. 



Is the BEST, most Elegant and 
Durable, thoroughly well made 
and simple. Cheapest Chuck in 
the market. 
All Steele Price Sft. 
J. M. MONTGOMERY. 
105 Fulton St., New York. 



Burke k Fraser, 

souoiTOBs or 

PATENTS, 

87 PARK RO'Vr, RKl^ TORK. 

Established 1851. Patents promptly obtained in this 
and foreign countries. Reissues of deftetive pstents a 
specialty. REJECTED CASES prosecuted on coc- 
tingent fees. Those who have cases rejected is the 
Patent OlBce are invited to correspond with us. Advice 
free. Send for book of information. 



INVENTORS, ENGINEERS, 

and all those Interested in mannfSctarlng snA Mechini- 
ioal Sdenos, should procure a copy of 

507 Mechanical Movements. 

A book illnstxated with 607 enfravln«s of the Hecfcu- 
leal Movementa. described In a clear and teohnictl Din- 
ner. This book will be forwarded to any addr«s» ^ 
receipt of 

OIVE r>OLL-AJEt* 

mDUSTEIAL PUBLICATION CO., 

176 Broadway, New York. 



New Maohinezy de- 
signed, and Workiog 
Drawings msde is the 

_ ___ plalDest and most so- 

oorata msnner. Patant-OAoe Drawings, etc 
SAKUXL F. EAT, Mechanical Dranghtmsii, 
161 Bro idway. Boom IS, New York City. 



DRAWINGS. 



I 



IRON AND STEEL 

DROP FOEGING. 

Of Svery Detorlptim^ai MetuontOU PriKM. 

TtoBnllftBelden CompaaT, Daatay,Ct 



National Steel Tube Cleaner 




The Best in the Varket for Gieantng Boiler Tubes. 

Working Paru of Steel, tempered and Strong. >« 
smsU springs to give way. Highest premiums whereTtr 
exhibited. Send for illustrated circular. 

NON-COMBUSTIBLE STEAM BOILEB AND fin 

COVERING, 

WITH " AIB SPACE " IHPBOTBMENT. Ssws 10 » 
30 per cent. GHALMEBS BPENOE CO.. 

Foot E. 9th St. N. T. ; 1.203 N. ad St.. St. Louis, Ho. 



For Solid £merj WlieelSvEmer;- 

wheel Machinery, or Tools, Emery. Emery Cloth. W" 
send to Union Stone Co., Boston, Mass.. for areaUr- 
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EOwkHbrowN 

7 Warren Street, New York, 

SOLICITOR OF U. i M FOREIGN TRAOE MARKS UNO PATENTS, 

aCake a note of the time when you flret think of en invention, date and keep all writings, tketohes, drawlngt 
and modele of it It will be well to have pereoni siffn the former ae witneaaee. and tbif may be done withoat 
ezhibitixig the oontenta. To eetabilah title to yonr inyention, aren after obtaining a patent, yon may have to 
prore tbat you made it before any one elae, and never gave it up. 

Iron and Steel Merchants 

4 Fletcher and 212 Pearl Streets^ Jfew York. 

GKBIKRAL AOKIfTS FOR 

Lansdell & Leng's Lever and Gam Valves, for water, steam, gas, etc. 

The Steam Water Station Company's LansdelTs Patent Steam Syphon Pomps. 

Cretdenda Steel Gan Barrels, Monlds, etc. 

Patent Weldless Gold Drawn Steel Tnbe Oompany. 

Manh, Brothers & Co.'s Cast Steel, German Steel, Machinery Steel, Files, etc. 



THE PRATT & WHITNEY COMPANY, 

Hartford, Conn., 

Mannfaoturers of MaohiniBts' Tools, Drop Hammers, Panching Presses, Shears, 

Cranes,' Water Motors, Bolt Gatters, Screw Plates, Taps, and Machinery, 

Small Tools and Gauges for the Manufacture of Guns, Sewing Machines, 

and similar articles requiring interchangeable parts. 

Gears Cut and Small Index Plates Drilled in a Supei^ior Manner, 





^lTX]XLl30X*li 



WILLIAM S. CARR & CO., 

106, 108 and 110 Centre Street, New York. 

Send for Illustrated Catalogue. 
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KLEEMAN'S ST. GERMAUV, OR 

Gepman Student Lamp, 

ORiaraAL WITH ALL IMPROVEMENTS. 

Best, Safest, HaDdsomest. Pure, BriUiant Unwavering Light 

Price Medal and Highest Diploma of Merit from the GeDtennial 

Commission, Philadelphia, and many other 

Medals and Diplomas. 

This Lamp renders better li^ht than gas for reading, writing 
or to work by, and with less fatigne to the eye. 

The lamp can be filled while burning, without trouble or danger. 

It is the Best Lamp forMioroscopists or Surgeons. 

It can be lighted, if with patent drip cup, without removing 

shade or chimney. 

Together with bracket, sliding and chandelier lamps, and ili 

single parts to replace parts of lamps, constantly on 

hand and for sale by 

C. P, A. HINRICHS, Proprietor of Patent, 

^mv i SI 1 ark riace, Kew York. 

Importer of and decUer in Fancy China and G/assware, Toys^ Parian Bronzes^ ClockSt c^- 
PRICE-LISTS AND OATALOGUS ON APPLICATION. 

IMFEOVED MINE LOCOMOTIVE. 



Can be ran for $5 per day. Will do the work 
of 15 to 25 moles. Send for Cireular, giiiog 
partiouUrs. 

BUBITHAM, PAKBT. WIUXAXS ft CO., 
Baldwin Locomotive Works, Philadelphia. 





THE MILLERS FALLS CO. 

Keep a larger line of Tools, Designs and Wood 
for amateur work, than can be found elsewhere 
in this ooontry. Foot-power Saws, with all the 
latest improvements. Steel and Wood Saw 
Frames of all kinds. AU goods bearing oar name 
are warranted, and the same may be had of 
Hardware Dealers at our regular prices. 



^^Bracket-Sawtno Headquarters, ^mtl 

ETeryklndpfSaw. Erny kind of Wood. ■-° 



.Lvenrkindorsaw. ETery kind of wood, ■s?! 
Every kind of DedKp. Sttd for Prices. m^% 

This RoscwoodFrmme with six Saws. 11 r&l 
twentyDesirns, and full directtaos. sent br BS-sl 
maiL prepaid, on receipt of fi-as. Saws il Q a I 
sent by mail for as centt per doaea. 






MILLERS FALLS CO. 

74 Chambers Street, Kew-Tork. 

CCoaer of Broadway J 




ZERO 

5 REFHIGER A.TOB, 

'J With Water, Wise and Milk Cooler. The Beet Meet. Frnit end 
^ lee Preeenrer to the World. 86,000 in «ue. 

Galaloguts covUaining fidl ir^ormation sent gratis. 

ALEX. M. LESLE7, Manuf r, 

226 West 38d St., New York. 
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FIEST Si PEYIBIL, 

461 to 465 West Fortieth St., 




MANUFAOTUBEES OF ALL KINDS OF 




HOT JOURNALS ENTIRELY PREVENTED 



BT THB I7SB OF 



BRIDGES' PATENT LUBRICANT. 




For Bailroad Gar Joomals and other Bearings. A 
Lubrioator and Connteraotor of Friction. It has betn in 
use, daring the past years, on a number of Baihroads and 
Steamers, and is highly approved of. Parties wishing to 
make a practioal test of the Lubricant will be famished 
with samples on application. 

ALBERT BRIDCES, Patentee, 

Haimfactarer and Dealer In Railway SnppUcs and Hachlnery) 
46 Cortlandt Street, New York. 

^m-aEND FOR CIRCULAR-^^ 



ZhiroMlity Secured by Simplicity. 

The Harris Steam Pump, 



3Doxxl3lo-jaLotlxi.ar Z'l'uxxsox* 



No Shock or Jar on the Pipes. 

Made by the 

READING HYDRAULIC WORKS, 

87 Liberty Street, 

NEW YORK. 

Send for Reduced Brice^IAst. 
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Hydraulic Elevators^ 

FOR HOTELS, BESIDENCES, STORES, OFFICES, AND HIGH 

BUILDINGS OF ALL DESCRIPTIONS. 

SIMPLE, FEW PARTS, STRONG, RELIABLE, EASILY OPERATED, 

DURABLE. AND WARRANTED TO BE PERFECTLY SAFE. 




-i^ 



Being Economical and Inexpensive, they are admirably adapted for 



NO STEAM POWER REQUIRED. WORKING PARTS IN THE CELLAR, OB 

PLACED OUT OF SIGHT. 
CAN BE MADE PLAIN OR ELEGANT, AND HIGHLY ORNAMENTAL. 
Send for llltistrated and Descriptive Circulars. 

Comer Front and Pearl Streets, Brooklyn, N. Y. 
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SNYDER'S LITTLE GIANT STEAM ENGINE. 

TheBest f. _Ort*^HorsffPowfir, with tub jiar 

^^.AL. -^ ,. j-j>^— — i-' fceilpr rorriplets.enly. .SI50. 
;, Two HflrtlPtJAtr.-j. ^00 

i'" IT hree-Hori* Pen** r. 2 5 0- 








!!■■ 


.[^.l|i.**L[jHHlTH>. 


/ on ic«o fen 

|lU^&TR4TCD 

. , pT*i.'Qtyt- 






^^^g^^u^ 





CaKRS STIL/i» BApIATOK 

tuftich has (* faosittv^e f>irei4ft$ttfir^ 

WX A T S ; Ul P ^ AX . O PM C : E:„ 
//if air fjeing imfn^^iateli/ ^^poUo^d 
on th^ admission of ^te€if}\. 






43 COITRTLA^f D ST.K^V. •>! 




BURNHAM'S 

1874 WATER 

WHEEL 

STAHBABD TURBIFEf 

I'y over OOO pet-HOOE who 
boiiigbt ftnd nee tJifitii wlUi 
lun Hud TuH BTHlf opeD, 

Paiiilibktf fre«. Addreu 

N. i<\ ntJiciiraAii, 



I 



'-^. .'-^ 



"THE DANBURY" 

IDRILL CHUCK. 





QNHIVALED 
LIQUICI BLACK DIAMOND 



I 



l^.tj^Kltf< 
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MICROSCOPE FOR SAIL 

A BBOK'8 BK8T BINOOULiLB, cmm and aooaMorlM. 

Also, 
WALBS' 4-lnah and 1.16. 
T0LLK8' 1-a and MO 
BEOK'd 1 1-a and 4-10. 
BOSS' l-lnoh. 
POWELL ii LBALAKD 1-10. 

LOUIS H. NOB, Elizabeth, N. J. 



Electrical Instruments 

FOB MEDIOAL USE. 

GALVANO-FARADICMANUPG COMPANY, 
d88 Fourth Avenue, Ifew York. 

tar SEND FOB ILLU8TEATED OATALOOUE. 



Forg^, Biigiiifdd and Anonymoiu Writisg. 
HariiiK had orar thirty yeara expertonoe, I am pre- 
pared as an Expert to examine handwriting of all kinda, 
anoh a« anonymona, dlaguiaed and forged papers. All 
bualneaa entrusted to my oare atrictly oonfldential. In- 
atructions glTon to those wishlog to Improve their 
handwritlBg. GEOEOE STIMPSON, Jr., 

The on& Bank-edncated Expert In the conntry, 
a06 BroMlway, New Tork. 



THE 

MICROSCOPIST'S COMPANION, 

BT JOHN KINO, M. D. 
This book wae publiahed In 1869, and contains eogrsT- 
inga of the mlcrosoopes made by the principal Aaericsn 
makera of that time (Spenoer, Omnow and otb^n.) 
These engraTlngs and descriptions are historical, and 
can be found nowhere elae. In addition to this, it cod- 
tains much interesting matter, and a rery complete 
Dictionary of mlcroacoplcal terms. The work is now 
acaroe, bnt we have aecnred a few copies, which we offtr 
for $9 each, poet paid. 

ALSO. 

Tbe Construction) Adfastment, 

TESTINO AND USE OF OPTIOAL INSTBUHEirEB 
(Miorosoopea, Telescopes, etc) By J. F. Hrather, 
A.M T5 ceati. 

Common Objects for tbe Micro- 

8COPE. BytheBer. J.a. Wood. Upwards of finir 
hundred illustratiODS ^Including twelve colored 
plates by Tuffen ^ea ... 60 cents. 

Sent free by mall on receipt of price . 



HENBT A. BILET. 

ATTOBNEY & COXINSELLOR AT LAW, 

(Boom 60.) 21 Park Bow. New York. 

BxrBBBioxa.— Oilman, Son & Oo., 46 Bxohan^ Place, 
N.Y.; Joseph W. Alf<op, 48 South St.. N. T.; A.D. F. 
Banddph k Go., 770 Broadway. N. T.; John T. OonoTcr, 
18 Tenth Are., N. T. ; John F. Trow, 309 E. lath St, N. T. 
Collections promptly made In all parte of the U. 8. 

Croucli Microscopes. 

Theee are undoubtedly the Cheapest and Best Binoc- 
ular Microscopes in market. We have Just been ap- 
pointed SOLE AOENT8 IN THE UNITED STATES. 
Ulustrsted Cataloguea aent free. 

INDUSTBIAL PUBLICATION COICPANT, 

176 Broadway, New Tork. 

THE BOSTON 

JOURNAL OF CHEMISTRY 

Has been eatabliahed Bleren yeara, and ea a medium 
for furnishing the onrrent adentlflo and chemical topics 
»nd news of the day, in a popular and attractive form. 
It has no rival in the English language. 

Wich the LABGEST OIBOULATION of any Chemical 
and popular science periodical in the world, it hsa long 
received the Indorsement and aupiH>rt of the LEADING 
PHT8ICIANS, DBUOOISTS, CHEMI STS. ABTI8T8, 
MECHANICS. FABMERS, MANUFACTUBEBS, and 
SCIENTIFIC MEN, in the conntry. It la sent postage 
prepaid for one dollar a year, and THBEE MONTHS ON 
TBLaL for twenty-five cenU. From fifty cents to five 
dollars may be saved by ordering all your periodicals 
«nd msgaslnes in connection with the Journal. Send 
list of the papers wanted, and receive commutation 
ratea and Premium lists by return maiL Now is the 
'best time to get up dobs. Agents and canvaasers 
wanted at every place, with whom liben«l arrangements 
will be made. If you do not wiah to act sa agent, pleaae 
eend the name and address of some reliable parties who 
wlIL Specimen copies sent on application. Addreaa all 
communications to 

JOURNAL OF CHEMISTRY CO., 
1211 Milk Street, Borton, 



MIGBOSGOPIGAIi BIRSOTOBT. 

We propose to issue this Fall a Directory of all tlw 
Manuf acturera of Microscopes, and Dealers In Micro- 
scopes and Microecopic Maiteriala, of this country isd 
Europe. 

We would be pleased to receive the carda or drcnlin 
of manufaoturera and dealera. 

Beaidea the Directory proper, the book will contain ft 
List of the Microscopical Soceties; Useful Tables, Boles 
and Memoranda; the Formulas of all the best prepsn- 
tlona used by mlcroscopists, and such other useful In- 
formation as ought to be constantly ** at hand." 

The price of the book will be 26 centa. for which price 
it will be aent free by mail to any address. 



KNIVES, SOZSSOBS, F0BCEP8, Etc. 
We have Just received from London a fine assortment 
of Dissecting Instruments, including 

VALBNTINE^S KMIYES. 

Large Case of Knives, Scissors, etc $1100 

Medium " " 7.M 

Small •• " «<W 

Valentine Knives— very auperior 6-00 

Spring Elbow Scissors 300 

Fine Steel Forcepa— straight and curved "^-^ 

MICBOSGOPIO OBJECTS. 

We have a second-hand sei of Botanical Ol^ects, pie- 
pared by Engell, of Hwitzerland. There are 8S in a nnt 
pasteboard case. Price $7.60. The following is a lift: 

Frerh water Diatoms; Spot ales of Mushroom; fiectioo 
of Lichen, showing fruit channels; Marine Algae; Marine 
Algae with paraaitic DUtoms; Water Liverwort; Leaf of 
Moss; Elaters snd Spores; Trans veree Section of Fers; 
Longitudinal Section of Fern; Fern Seed; Section of 
Scouring Buah; Cuticle of Equlsetnm; Spbal Tisrae; 
Scalariform Ducta; Transverse Section of ExagsLOiia 
Plant^ Cellular Tiaaue of Plant; Fine linen Flbie; Cot- 
ton Fibre; Cuticle of Deutsia with Siliceous Baira: 
Transverae Section of Boot of Cheatnut; TransTerfa 
Section of Twig one year old; Trmnaverse Section « 
Twig more than one year old; Transverse Section of 
Palm Tree; Transverae Section of Fir Tree; Badial ^ee- 
tion of Fir Tree; Transverse Section Leafstalk (Cycaa); 
Tranaverae Section Leaf <Cyoas); Section of Aqnatic 
Plant ahowlng crystals; Cutlole and Hairs ef >ettl*; 
Cuttole of Lily; Anther, with FoUen; Flower of Xeraa- 
themum. 

Also, a series of 90 miscellaneous Ol^ects by sane 
preparers, price $4.00. 

THE INDUSTRIAL PUBLICATION CO., 

ire Br*«4war» Hew ¥•■*• 
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HOW TO USE THE MICROSCOPE. 

2fEW EDITION— imARLT BEADT. 
PRACTICAL HINTS 

ON THE SELECTION AND USE OF THE 

MICROSCOPE. 

lotended for Beginners. 
-By JOHN PHIN, 
EiUor cf " The American Joutnai of Microeeopy,** 
The great fftTor with which thii book hM been re- 
oeiTed hM enoouratfed the pnblleheri to prepare an 
entirely new aet of platea for it. The new edition, 
therefore, is not a mere reprint of the old, bnt will be 
enlarged to nearly double the aiae, and at the same time 
will be improved by the addition of aome thirty or forty 
illnatrationa, inolnding four full page engravinga, hand- 
iomely printed on fine toned paper. Notwlthatanding 
these additions and Improvements, the price will remain 
the same— 75 efm*» hy tnail, pogtoife paid. 

$9* Will be sent to any addreaa in Great Britain or 
Ireland for Sa. 2d. in British postage stamps. 
THE INDUSTRIAL PUBLICATION CO.. 

ne Broadway- New Tork. 



MICROMETERS. 

The following BCicrometers are well-made, and are 
offered at the very low prices annexed, becanae they are 
made in large quantities : 

(On aisss Slides. 3 by 1.) 

lOOtothe inch 75o. 

lOOaad 1,000 $1.00 

100, 1.000 and 2.000 1.60 

(On Ivory.) 

Theae are made specially for the use of Botanists, 

Entomologists. Ulneralogista, etc , and are intended to be 

used with dissecting mlorosoopes or simple microscopes. 

100 to the inch. 20. 80 end BO oents. aooording to quality. 

300 to the inch 80 cents. 

Sent by mail on receipt of price. 

INDUSTRIAL PTOLICATION CO., 

176 Broadway, New York. 



Maltwood Finders. • 

We have on hand a few MALTWOOD FINDEB8. of 
American uake. which we offer for $2.50 each. 

We have oarefnUy compared these Finders with the 
English ones, and a oomi>arison of several from both 
sources 'hows that they do not vary as much amongst 
each other or from the average London Finder, aa the 
London Findera vary amongat themselves. 
Sent by mail on receipt of price. 



MICROSCOPICAL 
CHEMICALS AND STAININfi FLUIDS 

A gentleman who is well known as sn accomplished 
Chemist and Mlcroscopisfc, has put up for us a series of 
8TAININ& FLUIDS Am) CHEMICALS, which we offer 
with perfect eonfldence in their excellence and purity. 
They are put up in 1 os. glass-stoppered bottles, except 
the Absolute Alcohol and Benzol, which Is in 2 os. bot- 
tles. The following is the list: 
ABSOLUTE ALCOHOL. 
BENZOL. 
ANILIME BLUE. )i gr. soL 

'• BED ( Magenta) ^ gr. sol. 
*' VIOLET, K gr. soL 
IODINE OBBEN, 8 gr. sol. 
HiEMATOXTLIN. 
BOBAX CaBMINE. 
AMMONIA CABMINE (Beatty's). 
EOSIN. 

BEALE'S CABMINE. staining. 
•• '* injecting. 

The price per Beitie is 40 rente. 
ff^ Somt. Glass bottles, and. indeed, glass of any 
description, cannot be sent through the mails. The law 
is very strict on this point. 

THE INDUSTRIAL PUBLICATION CO., 

176 Broadway, New Tork. 



Second-hand Books. 

Mlcrographlc Dictionary, 2d edition, bound in 
two volumes, one text end one plates, half 
morocco $18 00 

Denny's Anopluromm (the celebrated work on 
parasites)26plates; very scarce.... . 6 00 

Bobison's Mechanics. Edited by Brewster. 4 
vols,8vo, half calf, scarce 16 00 

Bhind's Vegetable Kingdom; large 8vo voL. line 
plates, many of them colored. Bevised edition, 
1874. Half morocco.... 8 00 

Experiences Sar Les Vegetaux. Par Jean Ingen- 
houx. Paris, 1787. Curious plates 1 60 

Hale's Yegetablc Statics. 2 vols. London. 1788. 
Several plates. This work contains experi- 
ments which are referred to by all subsequent 
writers on botany. These experiments antici- 
pate many discoveries whloh are claimed to be 
quite recent 8 00 

Organic Nature: A Series of Very Valuable 
Treatises, in 8 volumes. Contents— Physiology ; 
Structure of the Teeth and Skeleton, by Prof. 
Owen; Varieties of the Human Bace. by La- 
tham; Botany, by Ed. Smith; Zoology, by W. 
S.Dallas 4 00 

Optical and Mathematical Instruments, by Benj. 
Pike. 2vol«., 12mo, doth 2 00 

Carpenter's Human Physiology. 1 thick voL, 
902 psges. fhll sheep. Philadelphia, 1868 2 60 

Treatise on the Microscope, by Str David Brew- 
ster. Scarce. 12mo., cloth 160 

Treatise on Optios, by Prot Baden PowelL 1 60 

Address EDW. WALEEB, 

Care Amerioan Journal of Microseopy. 



THE AMEBIOAN 

JOURNAL OF MICROSCOPV 

THE MICBOSGOPE bas now become such sn impor- 
tant sssistant in Science. Medicine, and the Industrial 
Arts, that no intelligent person can afford to be without 
a knowledge of the best methods of uslnfr it, and of the 
advances made by its employment THE JOUBNAL 
OF MICROSCOPY alms to ^ve this knowledge in sim- 
ple, but thoroughly accurate and trustworthy form. It 
addresses itself to the Naturalist, the Teacher, the 
Stuaent. the Physician, and the general reader, and it is 
so simple, practical and thorough, that it must prove 
to the advantage of every one owning even a pocket 
msgnlfler to take it. 

It is the cheapest sdentiflc Journal in the world. 
Twelve to sixteen large 8vo psges. each month, printed 
on good paper, aod well illustrated, for 50 oents per 
year. Now in Its teomd volume. Send for free speci- 
men copy. Addrers 

AMEBICAN JOTTBNAL OF MICB08C0PT, 

Box 4875, Hew Tork City. 



NEW BOOK ON THE MICROSCOPR 

THE MICROSCOPIST. 

A Manual of Microscopy and Compendium of the 
Microscopic Sciences. Micro-Mineralogy. Micro-Chem- 
istry, Biology. HUtology. and Pathological Histology. 
By J. H. Wythe. Tbird Edition. Bewrltten and greatiy 
enlarged, with 206 Illustrations. 8vo., Cloth, $4.60. Sent 

free by mall on receipt of price. ^^ 

INDUSTMAL PUBLICATION CO., 

176 Broadway, New Tork. 
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THE NEW $20 MICROSCOPE. 




Thia !■ a servlceAble and tboTonghly well-made 

ooafoimded with those cheap mlcroecoiJea which are 
cause they are worthJees. '^--^ --^ -- -' -.. 



.^andisBottobe 
•liriced simply be- 



ael?Sialsoof 1 

smoothuMs. -— j^ ~««^w*. Mj . .»., uu«j-i^ui . . 

the miUed heads bedmr ver>' laivne, so that the ntnuMt deUcacy and predsioD 
xiimy be attamed and conaeanently |)Ower« as hlKh as a one-fifth can be need 
with Kood eflect It is capable or doinir Rood service in the hands of the ph}*^ 
Ician and the naturalist, and beinff very simple and ea^b' manaired, it It 
Just the thlnjc for the fsmfly. ^^ 

The Stave is \'ulcanite : Iftirror swinn so as to fdve obliqne liKht : "Di 
nndemeath the stsKe : the Body has the *' Society** screw ; and the C 
are by Oundlach— achromatic and well corrected. Three years aKo C ._ . 
of the same guaUty could not be bought for less than the price now aiiked for 
Uie^whole microscope. Two Eye-Lenses. Powers, tt,M, 190 and SKdiameterR. 



Those who winh to set a good microscope and yet do not know Jnst what they 
Dicroscoi "•^'•^ '-" '- -*— *-**- - 

lids MTcrosOTpehas been elalwroteiriu"©^^^ by Mivjanndlsch. 



want, can buy this microscope with the privilege of exchanipngit at full value 
fora better instminent. any time within one year. 



w«,^,.~ ^ ^raien m our HiiKKVBnou uy aar. \Tumuw;u. 

an<l is made exclusivkly for iia by the Bauech Ik Lomb Optical Gompttiy,oi 
Rochester. N. Y. It can not be obtained, except throuirn us. Desorlptive 
Oircular sent on application. 

Prife fn flne Black Walvat Caae, with llttlBM fbr AeeMsor^t, 
Drawer for illdei, etc., Handle, Lock and Kcjr, $S0 00. ' 

THE INDUSTRIAL PUBLICATION COMPANY, 

176 Broadway, New Tork. 



DIATOMS ! ! nrS^f-f^i'^^B^J: 

Maryland and California. 80 cents ««ch; fonr for $3, 
:p08toaid. Cimdartfr€€» 8m Joubval or MioBoacorr 
:f or Fehmary. 1877. 0. L. PETICOLAS, 

886 Eighth Street, North, Bichmond. Va. 

THE BEST BOOKS 

IN TUJUK SEVERAL DBPARTHENTS. 



Tbe Pistol as a Weapon of Def ence. 

In the Honae and on the Road; How to Ohooae it 
■ad How to Uae it 12mo., Cloth. 80 cents. 

Sbootins on tbe Wing; Plain Direc- 
tiona for Acquiring the Art of. By an Old Game- 
keeper. 12mo., cloth. Dlnetrated. 76 cents. 

What to Do and How to Do It 

IN OASE OF ▲COIDEMT. Cuta, Bnma, Bmlaea, 
Spraina, Poiaona, Drowning, eto., etc. The beet 
book on the anbjeot. 12mo., cloth. - 60 centa. 

JLiif htnins-Rods and How^ to Con- 

STBUOT THEM. By John Phdi, Editor of TU 
TttimoloQktt, (The only book that haa not been 
written for the pnrpoee of advertiBing aome patent 
lightning rod.) Second edition. Very fully illoa- 
trated. 12mo., doth. .... 60oents. 

Tbe Cbemical History of tbe Six 

DATS OF OBEATION. By JoHir Phw. lamo , 
oloth. 76eente. 

OiTee the most recent eoienttflo Tiew of the harmony 
of Geneala and Geology. 

"▲ book fall of intereetandTalne.*^— Tks /VeibytericM. 

The above may be obtained ft m any bookeelier 
or newoedealer, or uriU be eeni free by tnafi on 
rooeipi oi price* 

ff^ Theae hooka will be aent to «ny addreaa in Great 
Britain or Ireland on receipt of price in Britiah poatage 
stampa at the rate of one half-penny for each cent 
INDUSTBIAL PUBLICATION CO., 
176 Broadway, New York. 




EXPERT IN MICRO8C0FY. 

The nnderaigned, who la a ProfJMalonal Chemici tlio, 
ia now prepared to act ae an Expert in oaaee rcqairinc 
the evidence of the Microscope. He is alao able to for- 
niah mounted alidee of animal haira, and pore artidw 
of food, aa e. g, the Tariona atarohea; price 76o. to $!• 
Theae are atandarda for compariaon. Examlnatkuif of 
nrinepromply made for phyaidana. Private In■tnl^ 
tion givein in microaoopy. Terma moderate. 

BOMYN HTTOHOOCK, 
8 Becltman Place, New Tork City. 



THE NEW YORK INK COMPANY, 

Manafactnrera of 
ALL KINDS AND COLORS OF 

WRITING AND COPYINO INKS, 

Alao the Improved Letter Copying Book. OiBoeKo.9 
Mnrray Street, New York. 
RICHARD MoGUIKB, A. A. OOURTEB, 

Preaident. Manager. 



Pattern and Model Maber.-Models 

in Wood or Metal for Patent Office; Pattema «wM«j 
chinery; Experimental Machinery, Plana. Drawing! u^ 
Eatimatea. JOHN E. BENUIZ, Boema Noe. 18 and 1< 
New Haven RaUroad Freight Depot, (entrance on Fwni- 
lin Street,) oppoaite the Tomba, New Tork. 
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KEITH'S HELIOSTAT. 

An Instnimeiit for keeping » beam of lonlight, by 
fueeaa of elook-work. for MTerml honn in a eonsUnt 
•direction, with a tingle mirror. Knectally designed tor 
«Dloroeoop7 and photography. Hade by EDWARD 
KUBEL, manntectarer of Aatronomical and Qeodetlcal 
Inetnunenta, 8^ and 938 First Street. N. B., Waahing- 
ion, D. 0. 

Price $50, Send for CIreular. 

MII88 8. E. FULLER, 

Designing & Engraving en Wood 

Special attention giTen to the Drawing and Bngraying 
of Objects of Natural History. 

Rooms 4 and 6. 25 Bond Street, New York. 

Awarded Medal of Merit at Vienna BxposlUon, 1873. 

LAURIE & MoCLATOHEY'S 

HOMCEOPATHIC 

Domestic Medicine. 

EIGHTH EDITION. Boerioke h Tafel, New York and 
Philadelphia. 1,044 pp. Large 8yo, Half Morocco. 
Price $6. 

This Is the most complete and oomprehensiTe work 
on the sabjeot in the English lanirnage. It givt'S a con- 
-cLie description of diseases and their homodopaihic 
treatment. Of the original work of Dr. Laurie 21.000 
copies are in circulation in England. Dr. McClutohey 
added the indigenous American Remedies, and thus 
brought it up to date. Of this improred American edi- 
tion, the EIGHTH has Just been Issued within six 
years, which fact speaks Tolnmes in its fsTor. A com- 
plete aet of 104 Remedies, in Tials holding over 60 doeea 
^•ch, is furnished for $12; or in Tials holding 100 doses 
each for $18. Book and Box complete for $17 and $28 
respectlTely. Send stamp for descriptive price current 
of this and other Books and Omss, including those for 
VETERINARY PracUce and for PHYSICIANS' use. Ad- 
drees BOERIOKE h TAFEL. 

Homoeopathic Pharmacy, 145 Grand St , New York. 
(Bnslneits esUblished in 1886.) 

N. B — BOERIOKE * TAFEL received THE ONLY 
Oentennial Prise Medal at the Philadelphia Expoaitlon. 
for HomcBpathic Goods. 

i^Please mention in what Jounal you aaw thla. 



Same as described in recent number of this Journal, 
"^ cents per dosen, by mail. 




PAPER COVEB8 for Wooden Siidea. neatly printed, 
•six cents per dozen (one cent extra for postage ) 
INDUSTRIAL PUBLICATION CO., 

176 Broadway, New York. 



HENRY ERBEN Sl CO., 

Eaat Twenty-third St., near Second Av., New York. 

<l|npr| Organs* 

Builders of the ce'ebrated large Organs at Trinity Church, 
St Patrick's Oathedral, St Stepheu's, St. Ann's, and 
Oracs Church. N. Y.; the new Grand Organ at Masonic 
Tttmple, 38d St; and many other Fine Instruments. 



NEW YORK 



roadwai|j35"5r. 

W.C.Coup Manager. 




HAMMOCKS 

of ail kinds for Tourists, Fkmlliee 
and Excuratonists, Lawn Settees, 
Lawn Mowers, Lawn Sprinklers snd 
specla!tiea for the se aso n. 
Send for Price List. 

0. WEBSTER PECK, 
Manufacturer's Agent, 
110 Chambers Street, New York. 



THE COMMON SENSE BINDER. 




This is a simple,, cheap and durable article,weU adapted 
to meet the «ants ot those who desire to bind their 
numbers aa they are received, and ao prevent them from 
loss or injury. We havehad a quantity made specially 
for the JoDBHAi. of Micbosoopt. and will aend one, pest 
paid, to any addreis on receipt of 86 cents. 

AMERICAN JOUBNAL OF MICROSCOPY, 

P. O. Box 4876, New York. 



pxiATinrunn. 

Vessels, Apparatus, Sheet, Wire. &c., Ac, 

For aU Laboratory and MaDofaotoriDg pnrposet. 

H. M. BAYNOB, 

25 Bond Stbbbt, New Yobk. 

M^ Native Platmum and Scrap purchased. 



To exchange, a bran new MAGIC LANTERN, and about 
60 slides, for a good Microaoope. The Lantern is new, 
and cost, but a few weeka ago, $86. Will give a good 
trade. Correepondence invited. Addrcis 

J. 8. MASON, Lock Box 27, Medina, Ohio. 
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in excess of an inch. That as well as the geomftiri- 
cal BQperiority of the axial standard oyer one de- 
riyed from a meridian, seemed to have influenced 
Sir John Hersohel and others in preferring it to the 
meter. Geometrical measurements had, in fact, 
shown that the earth was a somewhat irregular- 
spheroid; and, therefore, that its meridians were I 
uaeqaal, while the polar axis was necessarily unique | 
and corresponded to every meridian. On these' 
grounds Professor Hennessy thought that the new i 
standard might be uniyersally accepted by all I 
nations, if the objections to the meter would pre- , 
vent its universal adoption. / | 

l>apllc«Uit« lnlc_We are m receipt of| 
some of Edison's Duplicating Ink fh>m the Elec- 
tro Chemical Manufacturing Oompany, No. 53 
Broadway, in .this dty. It is designed for the 
multiplication of copies by means of the ordi- 
nary letter copying press. Judging from speci- 
mens submitted, and from writing copied for our 
personal observation and examination, we are 
quite satisiied, chat it is a very useful article, quite 
practicable for lawyers, merchants, brokers, clergy- 
men, in short for all business and professional 
men. It enables the recipient of a letter written 
with this ink, to obtain from such letter a number 
of copies (fao-similes) without the trouble of re- 
writing, and it also allows the writer to retain, or 
send out at short notice from ten to twenty copies. 
The feature of transferring upon hard paper 
(letter paper) bekig an entfrely new one, and possi- 
ble with no other ink, creates for this a new field, 
and one, which, in view of the slmpUoity of the 
moans by which these novel results are obtained, 
most be immediately occupied by it. 

THe SieoBomx of Klecttieal nivoalnattoas, — 
According to the estimates of Messrs. Siemens & 
Halske, of Berlin, the cost of electric illumination is 
but one-fifth of that of gas. It is to be observed, 
however, that the extreme intensity of the light ill 
adapts it for illuminating factories where delica e 
work is made, although it is most satiafiustory in 
such industrial establishments as machine shops, 
foundries, etc. The considerations of the increased 
danger of fire in the electric light is, in the end, an 
economical consideration that frequently decides in 
favor of gas-light.^PoZytedinic SSeUung, 

DiMWTerx of Bleetro-BE»cnetUm— .A writer 
in the Telegraphitt claims for a Professor Bomag- 
uosi, a countryman of Yolta's and ChJvani's, priority 
over Oersted in the discovery of electro-magnetism. 
The discovery of Oersted, to whom a statue has 
Just been erected in Copenhagen, bears date 1819; 
Ampere made his researches public in 1820; but a 
distinct statement of Bomagnosi*s discovery is con- 
tained in a work published in Paris in 1804, and a 
tablet in the CoUegio Alberoni, Piacenza, records 
the same discovery, to which it gives its actual 
date, 1802. 



KzamUuitiOB of MinerAU.— -Those of oor 
readers who are devoting themselves to mineralogy, 
and who have not facilities for preparing thin sec- 
tions of nunerals, would do well to correspond with 
Mr. JuUen, whose card appears in another oolosm. 
We have had the pleasure of examining slides oi 
Mr. Julien*s preparation, and they exhibit great 
skiU. 

AnllUae Bronae. — ^To prepare a brilliant ani- 
line bronzing fluid, take 10 parts of aniline red, 
(fuchsine), and 5 of aniline purple, and dissolve in 
100 parts of alcohol of 95^ tak^ig care to help the 
solution by placing the vessel in a sand or water 
bath. As soon as the solutionis effected, 6 parts of 
benzoic add are added, and the whole is boiled 
flrom five to ten minutes, until the greenish color of 
the mixture is transformed into a fine light-colored 
bronze. This bronze is very brillJant, and is appli- 
cable to all metals, as well as to other substsnoes. 
It is easily laid on with a brush, and dries quickly. 

InaiUitloB Nlckel-pUtUug— As Aickeliziog ii 
repUdng silvering in some cases, so there are other 
cases where nickelizing may be itself replaced for 
many articles of small value, such as pins, particih 
Uriy if they contain copper. The manipulation if 
very simple. Coarse rasped or granulated zinc ii 
boiled for some time in a mixture of three parts by 
weight of sal anmionlac, and ten of water, the 
objects iomiersed and stirred up vrith a zinc rod. 
The deposit is silvery bright, and resists mechani- 
cal action as well as a coating of nM(el. The pro- 
cess can be recommended for goods which are 
meant for a second coating of some other metal, 
since any other is easily deposited upon zinc. 



B€K>KS 1¥AHTBD. 



A set of the ** Quarterly Journal of Microscopy." 

" The MicroBCopist's Companion." By Dr. John 
King. Cincinnati, 1859. 

Balf s '< British DesmidieB." 

Dr. Flemhig*s book on " Blood Stains in Orimina) 
Trials'*— Pittsburg, 1861. Also any other work on 
detection of blood stains. 

Pritchard*s biitisoria. Edition of 1861. 

Brunet, Manuel de LIbraire. Last edition. 

HassaU's " Fresh Water Algs.** 

Smith's ** Synopsis of the British Diatomaoee." 

Faraday's "Electrical Researches." 8 vols. 

"Botany of the State of New Tork." 2 vols., 4to. 

Holtzapfel's " Mechanical Manipuhttion." 

Ehrenberg's "Mikro Geologic." 

Ehrenberg's " Die Infusions Thierchen." 

Williamson's Recent Foraminiilsra. 

Pritchard & Goring's Works (any vols.) 

Hook's " Micrographia." 

Carpenter on " Foraminifera." 

Address, stating price, <which must be low) 
B.W., Post Ol&ce box 4,875, Mew York. 
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OLASSIFIED CATALOGUE OF 

AlCSaiCAN ANB FOKEIOH SCIENTIFIC BOOKS, 

With Index to Anthora, for aale by 

D. TAN NO^TBAND, Publisher and Importer, 

23 MuaBAT and 37 Wabuxm Stbbxt. Nsw Tobk. 

$9' Mailed to any addreaa on receipt of lOcenta. '^t 



BANNER'S REVOLVING 

BOOK CASE 




Jnat the thing for 
PHYSICIANS* LAWYERS, OLERaTBfEN* PROFES- 
SIONAL AND BUSINESS HEN QENEBALLY. 
They roToWe eaay and nolaeloMly. coaattrncted very 
atrong and durable, of Black Walnut We make three 
•Undard aizea. Prioea, |lt»to|iO.. - 
Send for illuatrated'ctreular. 

IIATIOIIAL SCHOOL FVaiflTIJEE COMriHT, 

• 111 and US William street, New York. ' 



AMERICAN KINDERGARTEN, 

AMD NORMAL BCBOOL. 
44 Eaat Forty-third Street near Madlaon ATemM^ 

New York. 
Eighteenth Year begina Sept 26. Miaa E. M. Cob, 
Principal. 
American Kindergarten Material, cheap and beantif^L 
Send for Catalogue. 



LEHIGH UNIVERSITY. 

TUniON FBEE. Civil, Mechanical and Mkiisg En- 
gineering; Chemiatry and Metallurgy ; Full Claaaical In- 
atructiou; Fremh and German; Engliah Literature; 
International and Conatitutionai Law; Paydiology and 
Ohriatian ETidencea. For Beglatei a addreaa 

The Rev. JOHN M. LEAVITT.D. D.,Preaident 
Bethlehem, Penn. 



AstroDonlcal and Terrestrial Telescope SlalLcry 

186 East Tbirteenth.Street, New York. 

Teleacopea of all aisea made to order; alao. Teleacopea 

corrected and carefully repaired at abort notice. All 

work warranted correct Teatlmoniala ttom Lewia M. 

Rutherftiid, Baq., ahow the value of my objectglaaaea. 



MICROSCOI^ES 

I would reapeotfully call the attention of the public 
to my 

MICROSCOPE STANDS AND ACCESSORIES. 

The inatrumenta I manufacture are not toy a, but real 
good working inatrumenta. The Object! vea I furnlah 
are too well known to need any recommendation; they 
are from Bartnack. For further particulara addreaa 
L. SOHBAUEB, 60 Chatham Street, New York. 



Fire on the Hearth. 

VENTILATION 

Of a Fire-place. 

RADIATION _ 

Of a Stove. 

CIRCULATION 

Of a Furnace. 

PUBE AlB AND AN EVEN TEM 

PEBATUBE. 
Send for deacriptive catalogue, and 
for teatlmoniala ftrom Prof E. L. 
Youmaua and other experta; apeoial 
report of Centennial Commiaaion, 
etc. 

OPEN STO¥K fEUTILATIOll COmPAlIT, 

115 Fulton and 54 Ann Streeto, New York. 




HEATING. 

BASE-BUBNING BOILEBS. for Warming Dwellinga, 
Oreen-Houaea, Drytna Boom a. by high or low preaaure 
hot. water; alao for Batha, Baptiateriea, and Bailwaj 
Water Stationa. 

CHARLES R. £L.LI8, 

183 Centre Street New York. 

Simple Dire<moni for treating Acoidenta. Pamph- 
let form. Free by mail for 10 cents. 

UNSTEIAL rUBLICAnOll CONPAHT, 

176 Broadway, New York. 
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KLEEMAN'S ST. GERMAIN, OR 

German Student Lamp. 

ORIGINAL WITH ALL IMPROVEMENTS. 

Best, Safest, HandBomest. Pare, Brilliant Unwavering Light 

Prize Medal and Highest Diploma of Merit from the Centennial 

Commission, Philadelphia, and many other 

Medals and Diplomas. 

This Lamp renders better light than gas for reading, writing 
or to work bj, and with less fatigue to the eye. 

The lamp can be filled while burning, without trouble or danger. 

It is the Best Lamp forMicrosoopists or Surgeons. 

It can be lighted, if with patent drip cup, without remoring 
shade or chimney. 

Together with bracket, sliding and chandelier lami>s, and all 

single parts to replace pixia of lamps, constantly on 

hand and for sale by 

A C. F. A. HINRICHS, Proprietop of Patent, 

-r ^^ > SI lark JPiace, New York. 

Imporier of and dealer in Fhnqf China and O/asstoare, Toys, Parian Bronzes, Clocks, etc. 
PBIOE-LISTS AND GATALOQUE ON APPLICATION. 

IMFBOVED MINE LOCOMOTIVE. 



Can be ran for $6 per day. Will do the work 
of 15 to 25 moleB. Send for Circular, giTing 
pariioulars. 

BUBHHAV, PABBT, WILLIAMS k CO., 
Baldwin Looomotiye Works, Philadelphia. 





THU M1LLBB8 FALLS CO. 

Keep a larger line of Tools, Designs and Wood 
for amateur work, than can be found elsewhere 
in this country. Foot-power Saws, with all the 
latest improvements. Steel and Wood Saw 
Frames of all kinds. AU goods bearing our name 
are warranted, and the same may be had of 
Hardware Dealers at our regular prices. 






Braeket-Sawtog Headquarters. 

ErenrkindofSaw. Ererv kind of Wood. | 
Every kind of Deasn. Send for Prices, 

This RoKwood Trmme with six S 
twenty Deigns, and fall directions, tent by | 
mail, prepaid, on receipt of Ilss. a 
sent by mail for as cents per donn. 

V MILLERS FALLS CO. 

A74 Chambers Street, New-Tork. 

^ CCoraer of Broadway J 





REFHiaERiLTOB, 

With Water, Wise and Bfilk Cooler. The Beat Meat, Fmii and 
lee Preaerrer In the World. 36,000 in nse. 

Gaiaiogues containing fuU i/tformation seni graiis. 

ALEX. M. LESLEY, Manuf' r, 

SS6 West S8d St., New York. 
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WOODRUFF'S PATENT 

Damper Regulator 




m^ 



A PEBFEOT STEAM BSaULATOB. 

That ftboald be UMd on all Steim Boilers. 

SIMPLE. ACCURATE. RELIABLE. 

ControlB the Are. SaTei fael. Oostrols the ateam 
at anj deelnble presrare. Orer a thouaand in nae, 
giving entire aatiafaotion. 

Send for a Gircnlar. 

NATIONAL IRON WORKS, 

Mew Bmnswlekt Bl. «9. 



INCOMBUSTIBLE 
MINERAL WOOL 

TBE CHEAPEST AND BEST 

^INSULATOR OF HEAT OR COLD. 

Send for Circnlar to 

ALEXANDER D. ELBER8, 

Agent for the Patentee* 
P. O. Box 4461. 2<^ BBOADWAT, NEW TOBE. 

3Dozi.t ZSTefiTloot 

TO 8T7B80BIBB 70B 

THE NEW YORK SCHOOL JOURNAL 

of New York Ciiy. 

IT 18 PUBLISHED WEEKLY. 

IT IS LONG ESTABLISHED. 

IT IS THE MOST PRACTICAL. 

IT IS THE MOST POPULAR. 

For the practical teacher It la unexcelled; ita wrltera 
are in the lore front of the battle, toiling, yet aucceaaful 
teachera. Every department la vepreaented, from the 
kindergarten to the college Eapeciaily will It reflect 
vith accuracy the methoda of the Kew Tork City public 
And private achoola 

KoTi.— It waa farniahed for aeveral yeara to the 
teachera of the public echo* la oi New York at the ex* 
persA of the city. »o highly waa it prized. The modern 
methoda of teaching, the freaheat viewa, the beat and 
niOBt practical ideaa, the moat eameat thinking, all find 
a place in ita pagea. 

Terma $2 OC per year. 

Six Subacribora for 10 00 " *« 

The new courae of atudy for the Ne^r York City Pub- 
lic Bchoola will be aentto every new aubacilber. 
Addreaa 

A. M. EELLOaa, 

17 Warm StrMt* New York. 



R. HOE & CO., 

MANUFAOrUBEBS OF PEnrriNO PBESSES AND 
PBINTING MACBINEBY OF EVSBY DE80BIPTI0N. 
ALSO, CAST STEEL SAWS. OFFICE, liAKtJFAOTOBY 
AED WABEBOOMS: 

5 04 Q-rand Street, New York. 

S9 and SI Cold Street, New York. 

S4 Dearborn $itreet, Chicago, lU*, «ml 

Tudor Street, London* Eng^land. 



'm^«^m%mw 




SfDUldljig, Afortlalnga 
Tenoning, and Shaptn^ 

MacliineB; 

Bftnd-SiWB, ScTQll'Bava; 
PJaikiog and ICateiilog 

MacliiD^Sf etc.* 

For EAttaoiDj Ou^ 

Qto.p etc. 
ii^ Superior to anvtu use. 



J. A. FAY tb CO., Clnclnaati, O. 



A New & Live Book on the Gun. 

Prioo 76 0«nti. HaadioniBly Bound in Cloth, with 
ExquMto Frontifplaeo. 

Shooting on the Wing; 

A Book for Youngr Sportomen. 

BT AN OLD OAMEKBEPEB. 

A almple, reliable, practical little volume, full of uae- 
ful hinU eonceming all that relatea to Ouna and Shoot- 
ing, and partleulariy in regard to the art of Loadiko 
■o Ai TO Kill, it aiao oontaina a large number o( 
valuable Keeipea relating to SporUng Mattera. 

** From ita pages we ahould think the moat ex]>ei4- 
enoed aportaman might derive aome new ideaa, while 
the beginner will And it an invaluable aaalatant."~C!»tm- 
try Otntleman, 

**The directiona are ao plain that they cannot well be 
mlataken."—3Vfr/, Field and Fan^ 

**A valuable handbook for the accomphehed aporU* 
man, aa well aa for the begmner."—/iimraiiM Mcmuor. 

** For eonciae inatruetiona aa to how to ahoot, to aelect, 
load, carrv, and keep a gun in order, etc, it cannot be 
anrpaaaea."— ITeatem RuraL 

*'A modeat little book, but one trom the reading of 
which a good deal of the righi kind of knowledge la te 
be gained."— ilj>pleton'« JoumaL 

May be ordered fh>m any Bookaeller, or will be aent 
fiee by mail on receipt of price. Addreaa 

INDUSTRIAL PUBLICATION CO., 

m BnMdvay, New Tork. 
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FIUST &, PEYIBIL, 

461 to 465 West Fortieth St., 




3VB3AV YORK:. 

MANUFAOTIJBERS OF ALL KINDS OF 




HOT JOURNALS ENTIRELY PREVENTED 



BY THE USB OF 



BRIDGES' PATENT LUBRICANT. 




For Railroad Gar Jonrnals and other Bearings. A 
Labrioator and Counteractor of Friction. It has beai in 
use, daring the past yean, on a number of Baiboads and 
Steamers, and is highly approved of. Parties wishing to 
make a practical test of the Lubricant will be furnished 
with samples on application. 

ALBERT BRIDGES, Patentee, 

■anafactiirer aikl Dealer la Railway tappllet and ■aehinciT) 
46 Cortlandt Street, New lark. 

Mm- SEND FOR CIRCULAR.' 



Ihirability Secured by Simplicity. 

The Harris Steam Pump. 




No Shock or Jar on the Pipes. 

Made by the 

READING HYDRAULIC WORKS, 

87 Liberty Street, 

NEW TOBK 

Send for Reduced I^ice-List. 
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HENBY T. EBOWN. 



LBI0S8TEB ALLEN. 



BROWN & ALLEN, 
AMERICAN ARTISAN 

PATENT AGENCY. 

■OUGXTOBl OV 

American and Foreign Patents. 

QEBMAN AND FBENOH SPOKEN IN OFFIOE. 

Applicationt promptly and ■kllfolly prepared and 
eondacted to ■QOC«MfallMiie on moat reasonable terms. 
Cayaais Filed, Trade Marks Registered, Be-Issneand 
Bajected Casei Sucoessftilly Prosecuted. 

Oircnlara oontatning Valuable Information sent Free. 

FORBIQN PATENTS obtained IN ALL OOUKTBIES 
where petents are granted. 

Etw DermaD Palcnt Lav g^ocs lalo effect July 
Ist, 1877. 

P. O. Box 6716. 388 BBOADWAY, NEW YOBK. 



THOMAS D. STETSON, 

Seliettor ef Pateata A Mechanical Bxp«»rt in Patent Cases, 
BTo. 98 M array Street, Mew York. 

BespeotfuUy offers professional assistanoe in: Oaveat- 
ing— 8e«rching on NoTelty— Determining if Clear of 
PreTiooa Patents— Seearing Patents in this country— 
Securing Designs, Trade Marks and Oopyrights— Con- 
testing Interferences— Securing Protection in Foreign 
Countries — Making Conveyances — Belssuing— Obinions 
on Infringements — Defending against Attacks— Proceed- 
ing agsiuat Infringers— Advising at all stages. 

Mr. STETSON asks mcreased business on the follow- 
ing grounds: Adaptation— Mechanical Training— Expe- 
rience— Central Location— Modem Facilities— Moderate 
Prices— Personal Attention— Good Assistants— An As- 
sistant in Washington— Frequent visits there— Best For- 
eign Agents 

Burke & Fraser, 

SOLZOROBS OV 

3T PARK ROIV^, HVW YORK. 

Establisbed 1851. Patents promptly obtained in this 
and foreigpi countries. ReisBues of defective patents a 
specialty. REJECTED CASES prosecuted on con- 
tingent feet. Those who have cases rejected In the 
Patent Office are invited to correspond with us. Advice 
tree. Bend for book of information. 



INVENTORS, ENGINEERS, 

andjOl^those interested in manufacturing and Mechani- 
C'^ i-ical Science, ahould procure a copy of 

507 Mechanical Movements. 

A book illustrated with 607 engravings of the Mechan- 
ical Movements, described in a clear and technical man- 
ner. This book will be forwarded to any address on 
receipt of 

ONE jyOTjJLtAJEt^ 

INDUSTELAJi PUBLICATION CO., 

176 Bnmdmy, New Tork. 



THE ALMOND OHUCK 

Is the BEST, most Elegsnt and 
Durable, thoroughly well made 
and simple. Cheapeat Chuck in 
the market. 
All SteeL Prioe S5. 
T. B. ALMOND, J. M. MONTOOMEBY, 

84 Pearl St., Brooklyn, N. T. 106 Fulton St., New fork. 



National Steel Tube Cleaner 




The Best In the Market for Cleaning BoUer Tubes. 

Working Parte of Steel, tempered and Strong. No 
amall springs to give way. Highest premiums wherever 
exhibited. Send for illustrated circular. 

NON-COMBUSTIBLE STEAM BOILER AND PIPE 



OOVERINC, 



WITH <*AIB SPACE*' IMPROVEMENT. Savea 10 to 
20 per cent. CH ALMERS SPENCE CO. , 

Fool E. 9th St., N. Y. ; 1.202 N. 2d St., St. Louis, Mo. 



New Msohinery de- 
signed, and Working 
Drawlnga made In the 

_ _ plainest and most ao- 

ourate mann er. Patent-offloe Drawings, etc 

SAKUEL F. HAT. Mechanloal Draughtsman, 
161 Broadway, Boom 18. New York Cltr. 



DRAWINGS. 




BUEITHAM'S 

1874 WATER 

WHEEL 

is DECLARED the 
8TAHBABB TURBINS, 

by orer 600 persons who 
bought and use them with 

Rart and ftall g^ate open, 
lustrated and descriptive 
Pamphlet, free. Addreaa 

BT. F. BrKBTHAM , 

P. O. Box 618. York, Pa. 
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LIQUID BLACK DIAM OND 

$6| 
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NEARLY RKADY: "HOW TO USE THE MICROSCOPE." 

SECOND EDITION. OreaOy Eniarqed, toUh 50 UkuiraHma in the TkA and 4/tiS po^e Engnxxnqi, 
printed on heavy tint paper. 1 Vol, lamo. NeaOy B<nmd in doth, Oilt TiUt. Price 75 cents. 

PRACTICAL HINTS ON THE 

SELECTION AND USE OF THE MICROSCOPE 

Intended for Beginners, 

Bt JOHN PHIN, Editobof ''Thb Aubbioan Joitbnal of MiCBoaooFr.'* 

PbBFAOK. TJlLLUlfZHATIOVOFTBAlCBPAllBMTOBJaOTB. Dinct 

T«<rannvT/m/>w ty '^^ Befleoted light ; Axial or Oentr»l lieht : 

^^™^^^*'"- ■ ' " ObUooe light ;%e Aohromatic oSndmaer 

The Webster Condenser— How to Use: The 
Spot Lens ; The Parabolic liinminator : Polar- 

ieedlight, - -111 

How TO Use ths Micbosoope. General Hints; 
Simple Hand liagniflers ; Gompoond Mioro- 
soopes; Practical Notes on lUaminaUon: 
Monochromatic light; Care of the .Micro- 
■oope, U8 

CoLZJBoiZNO OBncTB. WhcTO to Find Objects; 
What to Look for ; How to Oapture Them : 
Nets; Bottle-Holders; Spoons: GoUectins 
Walking Cane; Water Stramer : Wright's Ool- 
leeting Bottle ; Aquaria for Mioiobcok^c Ob- 
jects ; Dipphig Tnibes, 129 

Thk Pbspa&ation and ExAJONATioif or Ob- 
JSCTO. Catting Thin Sections of Soft Sob- 
stances ; Secuons of Wood and Bone ; Im- 
proved Section Cutter; Seotiona of Bock; 
Knives; Scissors; Needles; Dissecting Pass 
and Dishes ; Dissecting MicrosoopesYSepara- 
tion of Deposits firom Liquids ; ^eparing wfaole 
Insects ; Feet, Byes, Tongues, WiDgs, etc, of 
Insects : Use of Chemical Tests ; Liquids for 
Moistening Objects; BefraotiTe Power of 
Liquids; lod-Serum; Artificial lod-Semm; 
Covers for Keeping out Dust ; Errors in Mioo- 
scopic Observations, - - ... 139 

Pboebvaiivb Peocebses. General Principles ; 
Preservative Media— Canada Balsam, Solution 
of Balsam, Colophony, Damar Medium, Olyoer^ 
ine, Glycerine Jelly, HantEsoh's Fluid, Glycer- 
ine and Gum, Deane's Gelatine, Alcohol, 
Thwaite's Fluid, Beale's Liquid, Goadby'i 
Fluids. Pacini's Fluid, Castor Oil ; Genenl 
Boles for Applying Preservative Fluids, • 162 

Afpabatus vob Mountino Objecis. Slides: 
Covers ; Cells ; Tum-Tables~Plam, Matthews, 
Kinne*8, Coz*s ; Cards for Making Cells ; Hot- 
Plate; Lamps; Betort Stand; Centering 
Cards ; Mounting Needles ; Cover Forceps : 
Slide Holder ; Water Bath ; Simple Form of 
Spring Clip, 180 

Ceidbntb ahd YAEinsBEB. General Boles for 
Using; Gold Size, Black Japan, Brunswick 
Black, Shellac, Bell's Cement, Sealing Wax 
Yamish, Colored Shellac, Damar Cement, 
Marine Glue, Liquid Glue, Dextrine, - 171 

MouNTDTO Objsctb. Mounting Transparent Ob- 
ieots Drv ; Mounting in Balaam ; Mounting 
m liquids ; Mountins of Whole Insects; How 
to Get Bid of Air-Bubbles ; Mounting Opaque 
Objects: Wooden Cells; Keroe's Cell; Prof. 

a>m(»lt*fl 1>1*ri • TVoAn r!Aa«An4 ru.ll \ • 174 



The MiGBoeooPB. What it Is; What it Does: 
Different Kinds of Microscopes; Essential 
Parts of the Ifioroscope ; Names of the Dif- 
ferent Parts, 18 

SiXFLBMiGBOSOOFn. Hand Magnifiers ; Watch- 
Makers' Eye-Glasses; Engravers' Glasses; 
Coddington Lens; Stanhope Lens; Stands 
for Simple Ifioroscopes ; Baspall's Mi<»roscope ; 
Excelsior Microscope ; Twenty-five Cent Mi- 
croscopes ; Penny Microsoopes ; Craig Micro- 
scope ; Fused Globule Microscopes— JNovelty, 
Globe, etc, .......38 

CoMFOxncD MxoBOSOOPBS. French Yertloal Micro- 
scopes ; the Continental Form ; the Jackson 
Moael; the Boss Model; Browning's New 
Model ; the Inverted Microscope ; the Binocu- 
lar Microscope ; the Binocular Eye-Piece, - 84 

Objectives. Spherical Aberration; Chromatic 
Aberration: Corrected Objectives; Defining 
Power ; Achromatism ; Aberration of Form ; 
Flatness of Field ; Angular Aperture ; Pene- 
trating Power ; Working Distance; Immersion 
Lenses; Lens Systems; French Triplets; 
Focal Length of the Numbers used to Desig- 
nate Objectives by Naobet, Hartnadk and 
Gundlach, 41 

Teotibo OBJEcmvES. General Bules ; Accepted 
Standards— Diatoms, Buled lines, Artificial 
Star, Podura: Methods of Testing the Yarious 
Qualities; Nobert's lines; MdUer's Probe 
Platte, 68 

SeLECTIOW of a MiOBOBOOPB fob PBAOnOAIi 

PCBTOSES. Must be Adapted to Bequirements 
and Skill of User ; Microscopes for Botany ; 
For Physicians; For Students; Magnif^hig 
Power Required; The Stand; The Stage; 
Mechanical Stage ; Bevolving Stage ; Stages 
for Special Purposes; Sub-Stage: Mirror; 
Body ; Draw-Tube ; Adjustment for Focussing ; 
The Diaphragm ; Objectives ; High versus Low 
Angles ; Eye-Pieces, 69 

AOCE880BT Afpabatus. Stage Forceps : Forceps 
Carrier; Object Holder; Plain Slides; Con- 
cave Slides; Watch-Glasses ; Watch-Glass 
Holder ; Animalcule Cage ; Zoophyte Trough ; 
Compressorium ; Gravity Compressorium ; 
Growing Slides; Frog Plate; Table; Double 
Nose-Pieoe, 98 

Illukinatiok— SouBOES OF LxoBT. Suu-Light ; 
Artificial Light— Candles, Gas, Lamps, Mag- 
nesium, Oxyhvdrogen Light; Parallel, Con- 
vex gent and Divergent Bays, - - - 107 

Illumination of Ofaqub Objects. Diffused 
Light ; Bulls-Eye Condenser : Side Befiector ; 
The Lieberkuhn ; Smith's Illuminator ; The 
Parabolic Befiector, Ill 



Smith's Plan ; Deep Cement Cell, 



FiNisHiNO THE Slideb. Ooveriug with Paper; 
Yaruishing for Preservation; labeling; xbe 
Maltwood Finder, - - - . . -179 



INDUSTRIAL PUBUCATION CO., 176 Broadway, New York. 
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The N»Uon»l St«»m Pump. — Among the 
nomeroiis steam pampB now in the market, the one 
coQsinioted by William £. Kelly, nnder A. J. L. 
Loretz*g patents at the National Iron Works, New 
Bmoiwick, N. J., claims attention for some distinc- 
tive features. The annexed engraving represents 
a perspective view of the exterior, and trill be 



number of elements, namely, an auxiliary steam 
cylinder with its piston and valve, for the purpose 
above mentioned. The main steam valve is the 
well known piston valve, performkig with its oppo- 
site ends or faces the ftmction of auxiliary piston, 
and the main valve stem the ftmction of auxiliary 
valve in combination with the main valve chest, 
which also performs the office of an auxiliary cylin- 
der. The prominent features in pumps of this de- 
scription are simplicity, certainty of action, dura- 
bility, high speed, economy and facility of repairs. 




NATIONAL 8TBA1C PUMP, A8 OONSTBUCTKD AT NATIONAL IBOV W0BX8, NSW BBUN8WICX, N. J. 



readily understood by those versed in steam 
machinery. The pump and engine are of the direct 
acting kind, the pump being worked directly from 
the steam cylinder in a line with the axis of the lat- 
ter. Both steam and water cylinder pistons are all 
arranged with packing rings, actuated by the pres- 
sure within their respective cylinders. The valve 
gear sonsists of an auxiliary motor, which operates 
the valve of the main engine when it is in an in- 
operative state—that is, when the main engine is at 
the point of reversing— and consists of the usual 



Full technical descriptions of its parts and modus 
operandi have been firequently published. We 
therefore refer those interested to Mr. Wm. £. 
Kelly, who will furnish all information requisite 
on the subject. 

ProtocUoB to Amerlean Iad«strjr— Every- 
body has heard this cry of the politicians. We do 
not wish to discuss the question of TarilTand Free 
Trade, but want the people to know how Congress 
protects the seedsman and seed-planters of the 
country. For all the seeds we send through the 
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NEW MODEL 




Th«M KioroMopM, which hMf bMn p«rf acted under 
the direction of lome of the ablest mieroeooplete in the 
United 8tfttee,nnite etftbllity. flrmneee tad oompeot- 
ncM, with M greet eimpliolty of cooetmotion ea ii oom> 
petible with the porpoae for which the inetnunente ere 
intended, and for efllciencj, oonTenience, elegance and 
price, they will compare teTorably with any microacqpe 
now in market They are mannfactnred by the 

BAUSCH & LOMB OPTICAL COMPANY, 

under the direct anperlntendenoe of Mr. K. Claud- 
laehy formerly of Berlin, whoae name la ao well known 
among miorosoopiita. The pricea of theee inatm- 
menta will be found very moderate, eren when com- 
pared with the exceedingly low ratea at which mlcro- 
acopea in general are at present aelling. They range In 
price from 

$20 to $200, 

and all have the standard society aorew. 

THE OBJECTIVES 

haye recelTed thehigheatpraiaelromeTerymloroscopist 
of note that haa examined them. A fully iUuatrated 
catalogue sent free to any address. 

BAUSCH & LOMB OPTICAL CO., 
37 Maidon Lane, Vew York. 



A. K. EATON, Chemist. 

HANUFAOfbBBB Or PBIBMS, 

SPESC TROSCOr»ES, 

etc. Circular famished on application to 

6ft Benrj Street, BrookljMt IT* T. 

MICROSCOPE FOR SALE. 

McAllister's Student's Mioroseope, aa good aa new, 
with three CTe-plecea, buOa-eye condeneer and 
micrometer; haa Society aorew, and ooatae and 

fine adjnatment; coat|«6 $46 

Pohtfiacope (Polariaer and Analyaer); coet $20 $19 

O. 8. SHULTZ, 
838 Hudaon Street, Hoboken, N. J. 



MIICR08C0PE FOR SALE. 

By Swift, of London— hla Hiatological MU 
with two Eye-piecea, 1 inch and 1-6 InohObde 
Draw-tube, BuUa-eye Oondenaer, Stage Micrometer, 
delicate ateel Forcepa, glaaa SUdea, OoTsra, Bruahes, 
Tubes, Needlee. etc, in abort a complete ostflt for a 
atudent or phyaioiaa. Price $48. AddTCe8X.W» Box 
4878. Maybe aeen at office of thia Journal, 1T6 Broad- 
way, New York. 



JUST PUBI.TSHKD. 

1 Vol, ISmo, Cloth, Friee 75 cenU. 

PBAOnOAL DIBBOnOMS VOB OOIfLBOTINO. PBB- 

SKBYINa, TBAKSPOBTIVO, PBBPABDia 

AND MOUNTINO 

D I A T o m s. 

BT 
PBOF. A. MBAD EDWABDB, ICD. 
PBOF. OHBDITOPHBB JOHNSTON, M.D. 
PBOF. HAMILTON L. SMITH, LL. D. 
Thia Tolume undoubtedly contains the most complete 
series of directions for eeUeotlng, preparing and mount* 
ing diatoms STor published. Itwlll be senifkeetosay 
address on receipt of price. 

INDUSimAL PXTBLIOAnON CO., 

176. Broadway, New xork. 

EXCELSIOR 8CROI.L. SAW. 

LATEST nCPBOTBMXNT. 
Double Tresdle, Including 1 dosen 
Saws, 80 inimitable Fret Sawing 
Patterns and PivpMed Wood, to 
theTalueof$4;a new dsTlce for 
tightening saw. Power Drilling at- 
tachment, WreDch, Oil Oup and 
SorewdrlTor. Speed. 800 etrokM 
per minute. Saws 1 1-2 inch thick. 
Price, complete, cased and dellT- 
ered on board oars or st Xzpress 
office, IS Dollan. 
Saw only, without Attachments. $8.00. 
SMALL STEAM ENGINES, 
with copper Boiler, to drlTO light Lathes Scroll Saws, 
etc 100 Scroll Work Designs Fre« on receipt of stamp. 
OCORGB PARR, Baflkl«, N. Y. 




BOOK-BINDIITG, 

Cheap and Qood. 

I sm prepared to bind in say style, promptly, and 
with the very best workmsnshlp, at Tcry moderate 
prices. 
Particular attention paid to orders by expresi. 
ANDBEW B0BXET80N, 

87 Fulton Street, New Tork. 
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CONTENTS OF THISSNUMBER. 

Xatoinologt«sl Prtpanllons 145 

Bemarluonlfoiiatiag.* •••••••..• IM 

Kotos Upon «* P. T, Olcre Mid J. D. MoDsr*! 9U^ 

tmiM.L.l-tf.** l7pMl»,18fn. 149 

Enlargement of the Jonraml • 1S2 

DMth of Dr. Beattjr 158 

DUtoms 168 

Oooronglto • 188 

Our Booifc ToMe. 

Prttotlcftl Hlnti on the Soloctlon and Um of the 

Mieroooope • • 184 

Light 154 

FraotioAl Dlreettoni for OoUeetlDg, Tnneport- 

Ing. Preeenrlng and Mounting DUtomi 154 

8t.KicholM 184 

Books and PunphletoBeoeiTed 164 



Mounting Algs 154 

A Few Words oonoeming the Ferfomisnee of 

ObjeetWes 155 

Angular Aperture and Central lUumliiation.... . 155 

Bermuda Diatoms. • 157 

Transactloss of Societies 15T 

Personal 159 

Ex43lianges 189 



CLA8SIFIKD GATALOaUB OF 

AMSBICAK AHD FOBEIGV BdEHTIFIC BOOKS, 

With Indsx to Authors, for sale by 

D. TAN KOSTBAND, PnblldMr aad Importer, 

33 MunsAT and 37 WAmuDi Snuar, Nsw Tobx. 
49> Mailed to any address on receipt of 10 cents, ^t^ 



A gentleman of education to take an agency for a 
popular pnbllcationf which is of great value to practical 
men in bnimess and the proletaions. An agent wanted 
lot each of the principal cities in the United Htates. 
JLddreu Box 1072, New York Pott Office. 



LONDON BOOK STORE. 

Bare, Valuable and Curious English and Foreign Books. 
JOHN KVAHS, Importer, 

21 Psrk Bow, New Tork. 
Cataiogu* JVb. IS now ready. 



Tire on the Hearth. 

VENTILATION^ , 

Of a Fire-place. 

RADIATION ^^^^ 

CIRCULATION _ 

Of a Fnmase. 

PUBK AIB AND AN EVEN TEK 

PEBATDBE. 
Send for desoriptiTe catalogue, snd 
for testlmooials from Prof B. X<. 
Townans and other experts; speolal 
report of Oentennial Commission, 
tic 
OrE!f STOfB fEBTILATiai MWill, 
lis Fulton and 64 4nn Stnets. New Tork. 




AMEBICAN KINDEEGARTEN. 

88 West 45th Street, near 5th ATsnue. New Tork. 

18th Tear begins Sept. a5th. JCIas E, IL Oon, Piin. 
MOBMAL SOaOOL FOB MOTaBBS AND TBACKBB8 
MovensOet.9d. nunLaormuieTsry We4needagr,9 to 
4 p. M., St Eduoatiohai. Pablob and Onimux. Dnrox 
for American Kindergarten Material 581 Broadway. 



LEHIGH UNIYERSITY. 

TUITION FBEK CItU, Mechanical and Mining En- 
glneexlng; Chemistry and Metallorvy ; Full Classical In- 
struction; French snd German; English Literature; 
International and ConstltntloDai Law; Psychology and 
Christian ETidences. For Beglsters sddress 

The Ber. JOHN M. LBAmT, D. D., President. 
Be t hl eh em, Penn. 



aamn ssTBiBrK, 

AstroDMilcAl and TtorrsilrlalTciMc^ptt laker, 

186 East Thirteenth Stceei, New Tork. 

Teleeoopes of all siaes made to order; also, Tslsseopes 

porrected snd carefully repaired si short notios. AU 

work warranted correct. Ttstlmonials fhmi Lewis M. 

Butherfhrd, Esq., show the value of my ohjeciglasses. 



TUf A niiyPCC OF BEST THIN GLASS CIB- 
I ffU UUnUCO CLK8 snd SQDABB8. in 
eqnsl proportions, sent post ftee on receipt of two dol- 
Isis. One dosen and a half of unmounted objeota for 
one doUar, post free. Address GHA8. PETIT, 

151 High Street, Stoke Newington, London, England. 



MICROSCOPES 

I would respecttuUy call attention to my 

^oo 3Mi:xozi.oieioox>xi. 

The Stand is wetl made, and hss a fir«t*cla8s fine 
a<!Uattment, a movable Qla«« Stage, two Eye-Pieces, A 
and B, and two ftrst-clast Hartnaok^s new sytlem Objec- 
tives, a No. 4 (2-8), and a No. 7 Cl-«). 

Bead stsmp lor illustrated catalogae to 

L. SGHBAUBB. 50 Chatham Street, New Tork. 



Something New. 

BOOrf'S STAMPED METAL SLIDES AND 
CSLLB, in tin and brass, for mounting opaque objects, 
either diy, in flaidi or in balsam. These are the sim- 
plest, most convenient and efficient elides in ase. 

PEIOEB. 
Brassi per dostfn, 80 cents. Per 100, $2.00. 
Tin, •• " 20 " " " L60. 

Two ofeach kind, as samples, by mail, boxed, for 9 
cents in stamps. 

THE INDU8TBIAL FUBLIOATION CO., 

175 Broadway, New York. 



Electrical Instruments 

FOB MEDICAL USE. 

aALVANO-FARADICMANUPG COMPANY, 
' 988 Fourth Avenuo, Vow York. 

Kr SKID fOB ILLU8TBATKD GATALOaUIL 
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THE AMERICAN 



WORKS ON THE MIGROSGOPE, ETG., 



FUBUBHED BY 



WILLIAM WOOD & CO., 

37 Q-reat Jones Street, New York. 
Sent bjr Mall, Postpaid, on Receipt of Price. 



THE MIOROBOOPE AND MIOBOBCOFIO TBOH 
KOLOOY: A Text-Book lor Pbytidus and Btn- 
denta. By Pro£ H. Fbit. Tnuial«tod aod Edited by 
O. B. CuTTEB. M. D. In one veiy handeome ocUvo 
volume, of about 7fiO pagei, with several hundred 
iUuetratioDe on wood, engraTed in the tkoenl man* 
ner. Bound in extra mnalln, printed aides. Price 
16.00. 

GANOT'B PHTBI08. Elementary Traatise on Phy- 
•ice. Experimental and Applied. For the Uae of 
Schools and OoHeges. Translated and Edited firom 
Oanot's " Elements de Physiquei" with the author's 
sanction. By E. Atkixsoe, Fn. i>., T. O. B. In one 
thick large 12mo. volume of 928 psges, proftisely illus- 
trated by Ohromo-lithographic Plates and MO fine 
wood engravings. Price $6.00. 

THE AKATBUB KIOROBOOPIBT ; OB, VIEWB 
OF THE MIOBOBOOPIO WOBT D. A Hand- 
Book of Microscopic Manipulation and Mleroscopic 
Objects. By Jomr Bbooklksbt, A. M. Illustrated 
with two hundred and forty-seven figures on wood and 
stooe. In one small quarto volume, elegantly bound 
in musUUf printed covers. Price $1.76. 

IN ADDITION TO TEE ABOVE, W, W. A 



THE PBEPABATIOH AND MOUNTING OF 
MIOBOBOOPIO OBJEOTB. By Tbomas Davibs. 
Second Edition. One hsndsome duodecimo volume. 
Extra muslin. Price 9|.26. 

A MANUAL OF HISTOLOGY. By Prof. B. Btbiok- 
SB, of Vienna. Anstrla; in oo-operatlon with Th. 
Mbtbbbt, F. Vox BBOKLnroHAUSBEf Max Bohultsb, 
W. Waldbtbb, and others. Translated by Henry 
Power, of Tx)ndonj; James J. Putnam and J. Ome 
Green, of Boston; Henry O. Eno, Thomas E. Sat- 
terthwaite, Edward C. Beguin, Lucius D Bulkier, 
Edward L. Keyes, and Francis E. Delafleld, of New 
York. American Translation edited by Albert H. 
Back, AMistant Aural Burgeon to the New York Eye 
and Ear Infirmary. A most superb Octavo volume of 
over 1,100 pages, with four hundred and thirty-one 
lllustrmtions on wood, engraved in the finest style. 
Price m muslin, $10.00; leathert $11.00. 

MIOROCHEMIBTBY OF POISONS, including their 
Physiological, Pathological, and Legal Bclatlons: 
adapted to the use of tne Medical Jurist, Pbysidan, 
and General Ohemist. ByTHBonoBB G. Wobjcx.st, 
M. 1>. With seventy-eight iUnstrations on stecL In 
one 8vo. volume, bound in muslin. Price $30.00. 

CO. KEEP IN STOCK A LABG3 ASSORT- 



MENT OF WORKS ON TEE MICROSCOPE AND MICROSCOPIC SCIENCE 



PBOSPBCTUS OF THE 

Boston Journal of Chemistry 

for 1878. 

The Journal of Ohemistry is a first-class, reliable 
scientiflc and popular science journal, and is sent post- 
paid for one obllar per year. 

It has been established nearly twelve years; and all of 
iU articles, with rare exceptions, are written expressly 
for it, and are selected with great care l^om the best 
sources in this country and Europe. 

It is illustrated, and printed In the very beat style, on the 
finest paper, in a convenient form for binding, and with 
a reilaole index at the end of each volume for reference. 

It is the only scientiflc or populsr science Journal in 
(he country that clubs with all other flrst-ch^aa Amer* 
lean and foreisn periodicala, ao that Its addiiional cost 
when ordered in this way is only from ten to about 
thirty cents per year. 

With the LABGE8T CIBCULATION of any 
Ohemical and popular science periodical in the world. 
It hss long received the indorsement and support of the 
LEADING PHYBIOIANB, DBUGGIBTB, OHEM- 
IBT8, ABTIBTB, ME0HANI08, FABMEB8. MAN- 
UFACTUBEBB, AND BCIENTlFIO MEN IN THE 
OODNTBY. 

Bent three months on trial for twenty-five cents. 
' Persons subscribing now will receive the paper for the 
balance of the year 1877 free. 

From fifty cents to five dollars or more may be saved 
by orderlnff all TOUT periodicals and magaxlnes in oon- 
necllon with the Journal. Bend list of the papers 
wanted, and receive commutation rates by return mail. 

Mow is the best time to get up clubs. 

Agents and canvassers wanted at every place, with 
whom liberal arrangements will be made. 

Specimen copiea, clubbing and premium lists, and 
te rms to agents, sent flree to any address. 

■9* Address all communications, etc, to the 

JOXJRNAL OP GHEMISTBY CO., 
185 Milk Street, BoMon, Man. 



THE AMEBIGAN 

JOURNAL OF MICROSCOPY 

THE MIOBOSOOPB has now beeome laeli sn impor- 
tsnt SMlstant 1b Bdenoe, Medicine, and the Induatrial 
Arts, that no intelligent person can aiford to be without 
a knowledge of the best methods of uaj ngit, and of llie 
advanoea made by its employment. THE JOUBNAL 
OF MI0BO60OPT aims to give this knowledge in aim- 
^e, but thoroughly aooarate and tnutworthy torn. It 
sddreases itself to the Natoralltt, the Tsaoher, flie 
Student, the Physician, and the general reader, and It is 
so simple, practioal and thoiough, that it mnat prove 
to the advantage of every one owning even a pocket 
magnifier to take it. 

It is published monthly, and is printed on good 
paper, and well illustrated. 

It is now in ita third year, and has met with very 
general fkvor, so much so that at the request of more 
than two- thirds of our subscribers, at have doubled its 
sIbs. Subscription $1.00 per year. 

M^ Vols. 1 and II, handsomely bound in doth, with 

JflttiUe. $1.96saeh. Tola. I and U, bound, and Vol. 
n in numbers aa issued, $3.60. 
Send for f^ee speolmen oopy. Addreia 

AXKBICAM JOUBNAL OF MIGB08C0PY, 

Bex 4875, New Toxk City. 



Why Should you suffer with Hot Dry Air ? 

When by attaching to your Begisters and Stoves, 
DB. OOLBUBN'fl 

POROUS EVAPORATOR 

you ean ao thoroughly moiaten the air in your Apart- 
ments as to render it pleasant and Bummei^like. 
For lurther inlormatlon call on or address 

GBANVILLE MALOOM, Proprietor. 
684 Arch Street, Philadelphia, Pa. 



JOUBNAL-OP. mCROSCOPT. 
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Excbange Lists GbiSiap 

100 I^KTTXB SHSBT6 OF BXOHANOS8 
WRITTEN FOR 75 OBNTB. FAOdlMILB OF 
TOUR HANDWBITINO. SBNJ> FOB CIBOU- 
L.AR8, BNOLOBING STAMP. 

e. K. BAl&JBY. laaeolB, If eb. 

OSJECTIYES FOR SALE. 

A Bubscriber to thU joornml has feft at our office for 
«ale tlie following: 

One Walet* M6, Goat $76, for. .^ $06. 

Ooe Wales' 1-10, oo0t|6O,for |40. 

These are superior slassen, carefully selected. 
AlCBRIOAN JOUBNAL OF lilOBOSOOPT, 
176 Broadway, New York. 

K^ All Nsw Sobbobibikb fob 1S7S» patimo im 

▲DTAHOS ArTKB NOTBMBXM 1, 1877, WILL BBCEIVB 

THB FAPBB WBBKLT, vrom hboupt op asjiiT- 
TAJIOB TO Javuart 1, 1878, WITHOUT OHABGB. 
OoxBiNSD Papsbs—Fobtt-Bightb TsasI 

The Country Gfentleman. 

A, PremlBm ABnnal to Krery Reader. 

THB COUNTBY GBKTLEMAN ia published 
^v^eekly on the following terms, when ^aid strictly in ad- 
vance: Ooe Copy, one year, $9.50 ; Four Copies, $10, 
and an additions] copy for the year free to the sender of 
the Olub; Ten Oopies, $90, and an additional copy for 
the } ear free to the sender of the Olub. 

For the year 1 S 7 S« these prices include a copy of the 
AvHUAL Bboistxb OP RuBAL ApPAiBS, to eaoh sub- 
scriber— a book of 144 pages, and about 140 engravings— 
a gift by the Publishers, in honor of the completion, in 
itr present weekly form, of the OOUNTRY OKNTLB 
HAN'S FIRbT QUABTBB-GBNIUBY. 

THE OOUNTBY GENTLBMAN possesses an un- 
equaled Oorps of Correspondents, regular and oooas- 
loual, aoBonff the Best Farmeni of All Farts of the 
Country, and constantly reflects the piactlcal condition 
And progress of the husbandry of every section of the 
United Sutes and civilized worlo. 

THE OOUNTBY GENTLEMAN gives In iU Hor- 
ticultural I>epartment a continuous variety of informa< 
lion and suggestions, equal or superior in the aggregate 
to what is obtained in the monthly numbers of most 
magazines devoted to Horticulture. 

THE OOUNTBY GENTLEMAN has probably done 
as much as all other journals combined, to introdnoe and 
disseminate Improved Stock of every kind through the 
country; and commands, to a greater degree than any 
contemporary, the confidence and support of breeders 
and purchasers. 

THE OOUNTBY GENTLEMAN countains un- 
usually full and trustworthy Market Beports, and de- 
votes special attention to them and to the Prospects of 
the Crops, as throwing ll|dn upon one of the most im- 
portant of all questlons--When to Buy and Wlien to 

THE OOUNTBY GENTLBMAN embraees numer- 
ous minor departments of a practical character, such as 
the Dairy, the Poultry Yard, the Apiary, the Vineyard, 
and so on, and weekly presents a column or two for Uie 
Housewife, and an interesting variety of Fireside Bead- 
ing. It contains a well-edited Beview of Current 
Events, and its advertising pages furnish a directory of 
all the principal agricultural and horticultural establish- 
mduts of the country. 

4^ Specimen Oopies of the Paper Free. AddrMs 

LiUnrSKB nriJCKBB a AOBT, PabUah- 

ers» AL.BAM Y, K. Y. 



Medianical and Scimtiflc publicaHoM desirous 
cf inserUng the following adverUsemeni, iciU please 
foncard terms and specimen copy of periodical 
( We will furnish electrotype. ) 
8TB0VOL7 mSOSai]) B7 TBI SCZBmilO AmpTO AW, 

10,000 COPIES SOLDI I 

ALLEN'S Useful Companion 

AND 

ASTIFICEB'S ASSISTANT. 

A [-i ■ K K V T J i- fiA. SIZ K 8H»6 r K C H Ls. d'MtiM 7 Aft PAGES. 

vviJAhj.K coLLi-LrrroN of jnew ami Rj:i,r a blk recipes, 
rrLiK>;-^KK, traok secRk-rs, taules, ^^ . •vcrwib •b«d! 

THi^: NUUBZIt or WIIRH KXCEtDi^ 600€ "Mdtom y 

:T,^ l„>rjfc WXIQHS 



t'^uni In Cluiti, 



W£ FAY 21 CENTS I'OiiTA 



nn KaCH COPT 



rK N T B V M A I L. ( A n h o[«7J 1 1 ! ^ ■ I r> run li* fiVi a-cd it ... u i tW abOT*.) 

Tui! Scientific Am Eiij LA rf eaysof thid work: 
'* r/tM U uuitoHltfeiili/ the c/icape4fttrorkofihe 
"JciAd ecer pubiUii^d. It cvntaitis 700 paaes 
^ of eloffly arranged fnaiier. TKe author and 
* oompUer has covered very eutenHee gro%»nd, 
'*and^the reeineeand ineirwMono areearried 
**down to the latest date,** 

AmoM th« muUltnd. of tobiMU of wbleli it trMlt, wlUU feimd 
tb« foUowlDf : T*|«gr.ph,, oF which tt it a perfect stlMartrvdor, 
UBchlar th« ooncinictloa, nuuilpalatlon aod manafcaMal of lutre* 
m«BU, BatUriM, WItm, Ac, HMdInf by sooad, f h« LMracr'* la- 



«ii^ H„w !• l#-m f#I< 



l<*rTnp!!T M fc<Tn* In a thorf tt— 

■>!■■.; '.J.. -.J M. 



On* 

■it'l htid 



^:,T].J»lI:^:..L. 1 1 f..r!s;atLL.IJ . , .. _,„,_ ^^ 

TMina^ tliH PlKniilvrU?, Orrtt)^ MrffMltonp a cocmlft* wlf-tEulrml'Lr. 
VVat^hmiilii^ iH* wboli ptw;*n vf mu uractia r* is deUlJ. Watcb- 
tiiBk*fi"TmlniT»ljlci. D3»cU'>Dif^rtb«c<niLni(eLonanil tFianaifPiTjc afc 
of Ea|rlti««f Qt'llin, GaH|r«i^ WiT^i, Ac. Dbii<:i iff Ktag\Dtcf^ C«> 
tfmDU I'or &tnun worV^ C^mpoiltka BoL|n-€4»'r*r1ti|r, Rt«*ni har!|||n;> 

-nd MiUwril^tl 1 £aw MUli »ia4 Sb]af(« hraclflaii, Ruki r«t ip^d 
t.f WbHl^ nll«jW, Dmmi, nprbljar (>*»*, Ac. i &iw fiMnir, ful* 
dlTectl.anit Wmi^t hnkm Siiwi, SharLini, BeJtlue; GturCumne^ 
limvmi Gun, rrfeiloD fap#r Pullf jj. i^-Tgif work, pS^oinff, Borlnf! 
TuralBf, FlftS.lsltii, *f,.j &TaiLib(t nn^l TtmpaHag lUiJw»y an 4 Car" 
rl±Ke Sirrlhft Saiwi, Aitti,Sl««i PJongh?,, Kil^i.fapi. n«ui»n, Cord 
rhlkil^, MuT-hlc nod &U'Bt Cntlrra' Tt^lt, Kcon* ItrUlij UIm, Mill 
F'irli T^dff* Tft^lip ficJ'toTii^ R^inn, Sevtbti, Cub Lnck gjirlng^, 
Wmr b Snrbn : Ecnerf Wbt^lp^dkirvTinLkindi; T^mptrlne Llq uld4, 1 
Vlnd»; Metallic Tem j«rfDf Bn l£ J Cai? Hard^QLaf, fluijt: u |t nkizw 
BjTDl Et<fll, 1 >»■?*; AD?4Hlli^f fite^lj, Ac. To luafftitD mxsd Impn^Ti 
TH-or Sl»l and Inoii; Hy Redu^a OtiAtf, Allovi Cdf G«U1, Sft^.r, 
Braii, ilroai^, G*TtT»u fiSlTrr, Ac-.^ ^^Dkladi t fiold'n^TJ kLndf : 1» 
CojJiiMillliQoi if>t IjM-tinwllTa, C-rg^u FJinHj fuEaiM^ T*J**ffth*», cLird 
GiXMfi, Gcftfi, Cjriibali^ Wftali^ At., Ac^t *S rrc<1|>U fur Tlonln^ 
SJueLiv^, Qahihliinr, Cepptsriaf^ Bfmulne, X^ntluK, aad EBamtllnuf 

J*]*iHf Ac, ttti nrttal T»wk, Bn.ni» rw^Jtit 9 kLcxU fl rex-fli'Li f.ir 
C(nt.rLafp tSii]di!i(t and FUlSitR ; STA i-f rjr vkJ ub|^ rtt: *i«U Tor W' atcfa . 
Ctin.DDiTrtlrr, (Jlwk and i«irrlry wnrk. Ov*r 1.00 r«ltab|« pTtK«sH*t 
fur JroD, SlrrJ, Saw, Tub^p Chain, A by LI, ^cwIbz trarhanA^ Gai Hf Lon. 
and Flri^arin ManulAclurrn^ Mait«T AttfchaDtf'if MaciaaUU* ElirU 
§iftn, BtarkjiQiittsi, Honvihoen,. Carrlaz* Unkan. Iton, Iln>&, TyLK 
(and B«^l Foiviidtn^ F'tUra Mak^n, Rtfinfrit GvPiEXjIthi^ Cutitrt. 
MjLlwflE^Ui Cojipcr^bilibt. Guaad Sii'am H^-l&rtj Piuoibarm, Uaflil« 
rrorkiTi, OptitUiHt I>1* ilnkmi ^L^aLHl r^tLcri, Ac, GIkh^ tilaia 
^talalng, Euhlbr. ftnd China P*<»r«Uga, t^ rvnlpti. Te Gild G[au 
Slfni, a wmji} Sbtl^i fijr Wewl, rvllilln, Wood PDluf^ Oil Flnhb«i, 
J LHi li I n^li. MW rvcelpLi lur Him«t, Slefl , ^kt]?, Cairi&f* and Onwcrjwu lal 
3<BJbt*ni« GraJii4ri,CabLnM]t ItAd Aliul^al 1: aiirti E[i*a| Makertt C lidvri, 
Cvttti^ FpJJ'bcnn l'leliir*l'>*ii« Diraler<,Varni«hiimtStuc<a Worifn, 
Ac. ; 4JJ JKtfljJti for C^ot^'bt, and Glut, B4 F^ctlyU faf Taubcrt, tkKK, 
&bi» HAd HarlftH- Mali rrt, 1^ rvoel pU tor ^y*n. El I ea<li f n , Ha11#n, 
Clothtrr*. At Po' I>i3aK*li, 95 rK*lpUj ^ouIJ^m', Pail^m aaj 
W4Jd*l Mlt»r»» T*bU*, W<L|:hL* of Itva, Stc*l, Br»l, C«|!F«r, Lead, 
Ituuja Itqd, Le^ F Lpv, £ Lrf n rUi tif Caib Iron Cevl u muj, A c. , at tlabt. 
|:4Ljiual.i.i uf Sa[iplii7i fof LkicrLlwrCaiiiTii- EiUcnAlAt A^r Uaaana, Flat- 
tie lYtm^dCDDlraLE.'ii. t^ia^rfann^ferldacblQlita, Fdl 1 1 nitTVCiLloai fcf 
ts lak lag A rUli^ lal >' Le^wm ^ Tni 1 1, A r. „ Jsr laalnir Firrctypt, Tiiai j|»* 
bcid alirn pmll'i^e jiJt:tiirci- ]d.|^ Making, IWltlkag and p^t*«rfl.gf all 
kliadi 9i Alti^ Wln4^. @b rlU, Ac, ihO ncifpU, Foff Pianufaclgrl d l' 
Coafn:ll«.i]i:'ry of all kliadi, l;A) iw^tiptk Tb< itho1« Art c»rBr*frLD« ^ 
Ct|i;< Ulrdianij their r>Li«ufi,TAi1d#T[ri.7| Kulnfortlif Gamiant BlU- 
lar.1', V'-'-'i. Ac. Bv lr-l< ■'rpljS'ir , by Ix.L^ doribLi aod iIh^Ia Frjti^^ ei«ti» 
o«xi»«d and rotiiipfrlifBi.lT*, Thfn It to nuch that ti nlubl* In Hiit 
W*ik tbal wc rAii givf flnl.v a i*lnl trln of Ltt renlvnU.. 

.'^f«nlJ WantN;. In Jilvpi ^h*FK wtthttv ^a regular e^wimun ii 
MM h^ ^aimiJ at a, H^Jm^irtt. 5IN{>LE COPIES SENT B¥ 
MAIL, PO^TAOfi: Pdfjf. ON RACtlFT OF Ai.Si. Addiui lb. 
EurmX 8TATK PUBLISHING CO.» S3 MURHAT ST.. H*w 
York, P. O. BOX 37M. 
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TIFFAUT & CO., UNION SQUARE, NEW YORK, Sole 
Atrents in tbe United States for Meam. TOIGTLANDER & 
SOHN'S Opera, Field, Marine and Tonrigts' Glasses, -which 
for seope of field, abnndanee of light, and brlllianejr of the 
image, EXCEL ALL OTHERS. 

H. & J. BECK, 

MANUFACTURING OPTICIANS, 

921 Chestnutptreet, FMladelpMa. 

The demand for onr MIOBOSCOPES and other 8GIENTIFI0 IKSTBUMENT6 in Ameriee 
daring the past seTen yeara, baa been so aatiafaotory, and ao ateadily inoreaaing, that we baTe 
opened a IBBANCH HOUSE in Philadelphia, in order to meet more fallj the adTancisg 
demand, under tbe management of Mr. W. H. WALHSLET, who baa hitherto oondncted our 
agency aa a member of the firm of Jaxxb W. Quxbm & Go. 

It will be our aim to fnmiah Inatmmenta and Acoesaoriea, not only of our own make, but 
thoae of all other mannfactnrera, American and Foreign, at the lowest poaaible rates, and our 
stock, indading Microscopical Prepaiations, will be found fall and complete in all departmentii. 
A fully illustrated and priced Catalogue mailed to any address for ten cents. 

W. H. WALMSLET, R. & J. BECK, 

(Late of J. W. Queen A Go.,) Manager, 921 Ghestnut Street, Philadelphia. 

Idthologist's Requisites. 

ROCK SECTIONS 

FOR THE MICROSCOPE 

MADE TO ORDER. 

And also Thin Seotiona of Minerals, Gems, Meteorites, Corala, Fossils, Bone, and 

all hard materials. Specimens cat and polished to order. 

American Bocks furnished (oyer 200) both in hand specimens and in thin sections, 

separately or in Standard OoUeotions. 

Polarisoope Collection 

FOB MI0B0800PIST8. 
Thirty Thin Sections on short slides (long, to order,) in neat racked box. Price $15. 

Tools, Lathes, Books, Specially Fitted Microscopes, etc. 
Catalogue soon ready. 

ALEXIS A. JULIEir, 

School of Mines, Oolnmbia College, Fiftieth Street» comer Fonrth Avenne, 

NEW YOBK CITY- 



J0X7BNAL OF MICBOSGOPT. 
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B. aHEEDSr^W^OOD, 

Mannfaotnrer of Aquaria, QreenhoiiBe and Aqnariom Oementy 
GOLD PISH AT WHOLESALE, 

AVD DXALIB IH 

FISH FOOD, GOLD FISH, WATER PLANTS, FISH GLOBES, 

And Aquaria Stock of all desertptloni. Marioa Aquaria for aale from Norem- 
ber to April. Plants that thow drculaiioA. Ohara and Anacharis. Oanariet, 
Oageft, Bottle Baskets, Bird HoiiMt, Bea BhelUYete., Wholesale and Retail. 

Nos. 11^ to 13 College Place^ Ifew York City. 

JAMES W. QUEEN & CO, 

OPTICIANS, 

924 Chestnut Street, FhiladelpMa, 

MANUFACTURERS OF MICROSCOPES, 

And Other Optical Instruments. 

SECOND-HAND MICROSCOPES. 

BECK'S, CKOUCH'S, ROSS', NAGEEET'S HARTNAOK'S, ZENTMATER'S AND 

OTHER MAKERS, FROM 25 TO 60 PER CENT. BELOW 

THE CATALOGUE PRICES. 

SE::?ri> f-ohl the: list. 

NOTICB_We wonld call ipeoial attention to the fact that we have greatly redaoed the prices 
of glass slips, thin glass coTers, and ebonite cells. Send for the List. 

LABELS FOR SLIDES. 



ar 



^iitmf0? ^K- ^<^J^ 



ESTCRBROOK S 1 








40HM SMITM, 




WKW YORK. 



Fig. 1. 



Fig. 2. 



960 pain plain, as in Fig. 1, or with name 
printed, as in Fig. ?, sent free by mall fbr flOO. 

INDUSTRIAL PUBLICATION CO., 

176 Broadway, New Tork 
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MISFIT CARPETS. 

Englisli Brussels, Tbree-Ply and Invrain* Also 8tair Carpets, VelTet 
Rugs, Crumb Cloths^ Oil Clotlis, etc., Tery cbeap at the Old Plare, 

lis FTJJLnoois ST., i^Ei;^^ iroMs:. 

Carpets Cturefuiiy packed and eeni Up any part of the United States 

free of charge. 
49*8END FOR PRICE LI8T.-W O". .A. 



GOTHIC FURNACE, 

FOE WABMING DWELLINaS, CHUBOHES. STORES. SCHOOLS. BANKS. 

Combines m&Dy 
pllelty, Kami of 
coal and wood. A ( 

ALEX. VL LESLE7, Hanuf acturer, 

226 West 28d St., New TorlL City. 

BEFEBSNOES: Winaabago National Bank Bookford. IIL ; Urat Nalit nal BuJt, Ia Porte, Ind. ; Bearer Coantj 
National Bank, New Brighton, Pa. ; Banking Honae ot B. E. A H. Hoopea, New Brighton. Pa. ; J. J. Thomaa, Editor 
of *' Onltivator and Oonntry Gentleman." union Springe N. T. ; Mllwankee Iron Go., Milwaukee, Wis. ; Crane Iron 
Works, Oatasanqua, Pa.; Bt Bev. Blihop NeelT, of Maine; Bi. Ber. fiiahop Olarkaon, Nebraaka; Bt. Ber, Biahop 
Morria. of Oregon; Jndge Boaworth, New York Oltjr; and 1,000 others. 

HOT JOURNALS ENTIRELY PREVENTED 

BY THE USB OF 

BRIDGES' PATENT LUBRICANT. 

For Bailroad Oar Joamals and other Bearings. A 
Lnbrioator and Connteraoior of Friction. It has been in 
use, daring the past years, on a number of Bailroads and 
Steamers, and is highly approyed of. Parties wishing to 
make a practical test of the Labricant will be famished 
with samples on application. 

ALBERT BRIDGES, Patentee, 

■sMdkctver and Dealer In Ealhray SvpUei and ■asktoerT) 

46 Cartlandt Street, New lark. 

sm-sEim FOR ciRcraiiJj.-m» 




iisss%»ax 



Tenoning, and BbaplnR 

Machines; 

B«od^Sawa, ScroU-^wtj 
FlMiIng and Hat«kfDg 

Macliiiies, etc.* 

Tot BAiLaOnLD, CiM^ 
AaKtGm.nraA£» S s o »i * 



J. A. PAY h, CO., Cincinnati, O. 




B. HOE & CO., 

MANUFAOTUBEBS OF PBINTINO PBES8EB AND 
PBINTINO MAOHINBBT OF EVEBT DISOBIFTIOK. 
ALSO, OAST STEEL SAWS. OFFIOE, MANUFACTOBI 
AND WABEBOOMS: 

504a-raiid Street, New York. 

M and tl «eM Street, Hew Ttrfc* 
84 Dearbeni Street, Chtesf e, in*9 *^ 
Tnder Street, UndM 



JOUBNAL OP mOROSCOPT. 
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KLEEMA]V*S ST. GERMAIN, OR 

German Student Lamp. 

ORIGINAL WITH ALL IMPROVEMENTS. 

Best, Safest, HandflomeBt. Pare, Brilliant UnwaveriBg Light 

Prize Medal and Highest Diploma of Merit from the Centennial 

Gommiasion, Philadelphia, and many other 

Medals and Diplomas. 

This Lamp renders better light than gas for reading, writing 
or to work by, and with less fatigue to the eye. 

The lamp oan be filled while burning, without trouble or danger. 

It is the Best Lamp forMicrosoopists or Surgeons. 

It can be lighted, if with patent drip cup, without removing 
shade or chimney. 

Together with bracket, sliding and chandelier lamps, and all 

single parts to replace parts of lamps, constantly on 

hand and for sale by 

C. p. A. HINRICHS, Ppoppietor of Patent, 

31 lark JPlaee, New York. 

Importer of and dealer in Fmcy China and O/asstoare, Toys, Parian Bronzes, Clocks, etc 
PRICE-LISTS AND CATALOGUE ON APPLICATION. 




THE PRATT & WHITNEY COMPANY, 

Hartford, Conn., 

Manufacturers of Machinists' Tools, Drop Hammers, Punching Presses, Shears, 

Cranes, Water Motors, Bolt Cutters, Screw Plates, Taps, and Machinery, 

Small Tools and Gauges for the Manufacture of Guns, Sewing Machines, 

and similar articles requiring interchangeable parts. 

Ghars Cut and SmaU Index Plates Drilled in a Superior Manner, 

EOwinHbroWH 

7 Warren Street, New York, 

SOLICITOR OF U, S. UD FOREJIIIJ TUDE MJIIIKS JIIID PIIIEIJTS, 

liftke ft note of the time when jon ftnt think of an inrention, date and keep all writtnge, eketohee, drawlnge 
and model* of it It will be w^ to have peraona ilgn the former aa wltneeeea, and tula may be done without 
exhibitiag the oontenta. To eatabliah title to yonr inrention. oTenafter obtaining a patent, 70a may hare to 
prore that yon made it before any one elae, and nerer gave it np. 
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INCOMBUSTIBLE 
MINEBAL WOOL. 

THK 0HEAPK8T AHD BK8T 

INSULATOR OF HEAT OR COLD. 

Send for dronlar to 

ALEXANDER D. ELBER8, 

P. O. Box 4461. MK BBOADWAT, NBW TOBK. 

IlKflffllibOiSsKsi:;^^ 

onnto mMut tr. Fatoni-oOee Drawian, ate. 

8A1CUSL F. HAT. MeehMilealI>rMu^tnun, 
161 Broedwiy. Boom It. HewTork OMv. 



THE ALMOND CHUCK 

It the BB8T, moet Slegaat and 
Durable, thoroughly well made 
and aimple. Oheapeat Ohook In 
the market. 
All Ateel. Priee ••• 
T. B. ALMOND, J. M. VOITFOOMEBT. 

84 Pearl St., BitKtklyn, N. T. 106 Folton St., New rork. 



1823. 



SEND FOR 



1878. 



New York Observer, 

The Beat Bellglona and Secnlar Vlamffly Newapaper. 

68.16 a year, poat-paid. BatabUahed 1898. 

j|9- 37 PARK ROW, MBHIT YORK. -QH 

SAMPLE OOPIE8 FREE, 

National Steel Tube Cleaner 




The Beat in the Market for Gleaning Boiler Tnbea. 

Working Parta of Steel, tempered and Strong. No 
amaU aprmga to glre way. Hlgheat preminma whererar 
exhibited. Send for illnatrated eircolar. 

NON-COMBUSTIBLE STEAM BOILEB AND PIPE 

COVERING, 

WITH ** AIB SPACE '* IMPROVE MENT . Savea 10 to 
20pereent. 0HALMEB8 SPSNCE 00., 

Foot E. 9th St., N. Y. ; 1,203 N. 9d St, St Lonia, Mo. 

ADVERTISINGI 

tl,000 -WORTH FOR 987 JM). 

The oheapeat and beat way to reach readera outaide 
of the large citiea la by naing one or more of our aix 
liata of orer lOOO newapapera. divided to ooTer difn^r- 
ent aectiona of the country. Weekiy MreuiaHon over 
•00»000. AdTertiaemente reoeired lor one or more 
liata. For cataloguea containing namea of papera, and 
othera information and for eatinatea, addreaa 

BBALA * FOnTEB, 
41 Park Bow (Tlmee Baltding), 5«w York. 



HSMBY T. VBOWK, 



UaOBSTKB ALLEN. 



BROWN & ALLEN, 
AMERICAN ARTISAN 

PATENT AGENCY. 

aouGXToaa of 

American and Foreign Patents. 

GERMAN AND FBENOH SPOKEN IN OFFICE. 
Applioationa promptly and akilfnUy prepared and 
oondneted to aucceaafuliaane on moatreaaonable ttrm*. 
Oaveata Filed, Trade Marka Begiatered. Be-Iaaue and 
Bejeeted Oaaea Sncoeoafnlly Proaecuted. 
dronlara containing Valuable Informatloa aent Free. 
FOREIGN PATENTS obtained IN ALL COUNTRIES 
where patenta are granted. 

Htw fierauui PalcBt Law fMs hkf cflSect Jidy 
1st, 1877. 

P. O. Box 6n6. 268 BBOADWAY, NEW YORK. 



THOMAS D. 8TET80N, 

SoUdtMr of Patenta k Heehanieal Expert ta Patent Caset, 
If •• 9S Mnrrajr Street, Mow Work. 

Beneetfnlly offera profe aaional aaaiatnaoe in: Oayeai* 
ing— Searching on NoTelty— Determining if Clear of 
PrcTioua Patenta-— Securing Patenta in thia country- 
Securing Dealgns, Trade Marka and Oopyrlahta— Con- 
teatlng uterferencea— Seeming Protection m Fbreign 
Countriea— Making Oonvey aac ea Be i aauJng— Oyinlona 
on Infringement*— Defending againat Attacka— Proceed- 
ing agaiaatlnfHngera— AdTiaing at all atagea. 

Mr. STETSON aaka increaaed bualneaa on the follow- 
ing grounda: Adaptation— Mechanical TrainlDg— Bxpe> 
rlence— Central Location—Modem FacUitiea— Modente 
Pricea— Peraonal Attention— Oood Aaatatanta— An Aa- 
Blatant in Waahington— Frequent Tlaita there— Best For* 
eign Agenta 




BUENHAM'S 
1874 WATER 

WHEEL 



it DBOLABEO the 

8TAHDAKD TUBBIHS, 

by oTer eOO P«»w«:^?f 
bought and um than with 

Kart and ftill gmim op^ 
uatrated and deioriptiTe 
Pamphlet, free. Addrew 

M.P.BI7BirHAtf» 
P. O. Box 616. YcA. I*' 



NEWSPAPER 

ADVERTISINC. 

A book containing a Utt of townainthe U.S. b*^£ 
6,0C0 pop., and the newapapera haTlng Urgest clrcwij 
tion. All the Beligloua. AgricuHund, 8ci«>>^^'^' J^a 
other apecial claaa Joumala. Tablea of tatea. •'^^J^ 
coat of adTcrUaing and erery thing which an w^^J^'T 
would Uketoknow. Mailed on receipt of J^ <^}t 
Addreaa CIEO. P. ROWKL.L. ^ ^f^SlUiia). 
Apraee At.» W. W. (oppoaite "Tribune" hnXUmh 



JOURNAL OF MICB0800PT. 
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Burke & Eraser, 



PATZSHTSp 

87 PARK R(»W, HBW YORK. 

EaUbUabed 1S6L PatanU prompUy obtotned in thti 
«na foreign eoontrles. RMsraea of delbetiTa patenta a 
apedalty. RBJEOTED GASES proaecnted on oen- 
tiogent feea. llioae who have caaoa rejected in the 
Patent Office are invited to correapond with ua. Advioe 
iree. bend for book of inforroetion. 

LAURIE & MoOLATOHEY'S 

HOM(EOPATHIC 

Domestic Hedicine. 

EIGHTH EDITION. Boerloke h Tafel, Mew York and 
Philadelphia. 1,044 pp. Large 8to, Half Moroooo. 
Price $9. 

Thiaiathe moat oomplete and oomprehenaiTe work 
on the aubjeot in the Engliah huurnage. It giraa a eon- 
«iie deacripUon of diaeaaea and their homosopathio 
treatment. Of the original work of Dr. Lanrie 21,000 
copieaarein circulation in England. Dr. MoOlatchej 
added the indigenona American Bemediea, and thna 
brought it np to date. Of thia improved American edi- 
tioD, the EIGHTH haa Jnat been leaned within alz 
yeara, which fact epeaka Tolumea in ita favor. A oom- 
plete aet of 104 Bemediea, in viala holding over 00 doaea 
each, ia famiahed for tl3; or in vials holding 100 doeea 
each for |1B. Book and Box oomplete for $17 and %M 
reapeotively. Send stamp for deacriptive price current 
of thia and other Booka and Caaea, inoludlag thoae for 
YETEBINABT Practice and for PHYSIOIAire' uae. Ad 
^reai BOEBIOKB k TAPEL. 

M HomcBopathlo Pharmacy, 145 Orand St , New York. 
(Bnalneaa established in 1880.) 

N. B.— BOEBIOKB k TAFEL received THE ONLY 
Centennial Prise Medal at the Philadelphia Exposition, 
for Homcapathic Oooda. 

g^Pleaae mention in what Journal you aaw this. 



A New db Live Book on the Gun. 

ttim n OMta HMdMMly B«niid U CMk, with 

Shooting on the Wing; 



A Book for Younff Sportsmen. 



BT AN OLD OAMEXEEPEB. 



A simple, reliable, practical little volume, full of uae- 
ftil hiott eoncemlng all that relates to Onna and Shoot- 
ing, and particularly in regard to the art of Loaoxvo 
so AS TO Kill. It also oontaina a large number ot 
valuable Heapea relating to Sporting Matters. 

** From ita pages we should think the moat experi- 
enced aportsman might derive aome new ideaa, while 
the beginner will tlnd it an Invaluable aaalatant."— Onm- 
try ChntUmai^ 

**The dtrectiona are ao plain that the\' cannot wqU be 
miataken.**— 3W/, JVeU tutd /'arm. 

>A valuable handbook for the accomphnhed aporta- 
kn, aa well aa for the b«gmner."— /uMiraMoe Monumr. 

** For conciae inatructlons aa to how to shoot, to aelect, 
load, cany, and keep a gun in order, etc, it cannot be 
aurpaaaed."— ITeitem BuraL 

**A modeat little book, but one from the reading ef 
which a good deal of the righi kind of knowledge ia te 
be gained.**— Jlppl<i<m'« Journal, 

May be ordered teom any Bookaeller, or will be sent 

fiee by mail on receipt of price. Addroaa 

INDUSTRIAL PUBLICATION CO., 

170 Broadway, New York. 



Cliemicali^xaminatioii of Urine. 

"■^The box is of blaek wahiut. with a good look, and 
•oontaina chemically pure Nitrio. Hydrochlorio, snd 
Aoetio Adds, Ammonia, Liquor Potasaa, Solution Sul- 
phate of Oopper, Litmus and Turmeric Pi^er, in well- 
etoppwed bottles; also. Spirit Limp, Urlnometer, 
Watch Glasses, Teat Tubes, with Baok fbr holding them 
while in use, Glass Stirring Bods, Soales, etc. Full 
• •directions for qualitative ansiyBis of Urine aooompany 
each package. Priee, Tmm Oollars. 

BILLINGB, OLAPP A OOMPANT, 
68 Maiden Lane, New York. US Milk St.. Boston. 

INVENTORS, ENGINEERS, 

smd all those interested in manufiMtnrlng and Mechanl- 
ioal Science, should proeure a copy of 

507 Mechanical Moyements. 

A book iUustrated with 607 engravings of the Meohan- 
ical Movements, desorlbed in a dear and technical msn- 
ner. This book will be forwarded to any address on 
receipt of 

ONE I30LLA.Il* 

INDUSTEIAL PUBLICATION CO.. 

176 Broadway, New York. 



THE COMMON SENSE BINDER. 



RUSSCLLS 

C0»*MON SEN Si; 

BINOtR 




This is a simple, cheap and durable artide.well adapted 
to meet the wants ol those who desire to bind their 
numbers aa they are received, and so prevent them ftom 
loes or injury. We havehad a quantity made specially 
for the JouBKAL or MicBoecorr, and will send one, post 
paid, to any address on receipt ef S8 cents. 

AMBBIGAN JOUBNAL OF MIOBOSCOPT, 

P. O. Box 4876. Hew Tork. 



3 2044 081 507 261 



